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Warranty Statement 



This Fluke guarantee is In addition to all rights which the buyer may have against his supplier un- 
der the sales agreement between the buyer and the supplier and according to local legislation. 

Fluke guarantees this product to be free from defects in material and workmanship under normal 
use and service for a period of one (1 ) year from the date of shipment. This guarantee does not co- 
ver possible required recalibration and/or standard maintenance actions, This guarantee extends 
only to the original end purchaser and does not apply to fuses, batteries or to any product or part 
thereof that has been misused, altered, or has been subjected to abnormal conditions of operation 
and handling. 

Fluke-supplied software is guaranteed to be properly recorded on non-defective media. We wiii 
replace improperly recorded media without charge for 90 days after shipment upon receipt of the 
software. Our software Is not guaranteed to be error free. 

Fluke's obligation under this guarantee is limited to have repaired or replace a product that is retur- 
ned to an authorized Fluke Service Center within the guarantee period, provided that Fluke deter- 
mines that the product is defective and that the failure has not been caused by misuse, alteration 
or abnormal operation. 

Guarantee service for products installed by Fluke will be performed at the Buyer’s facility at no 
charge within Fluke’s service travel area; outside this area guarantee service will be performed at 
the Buyer's facility only upon Fluke prior agreement and the Buyer shall pay Fluke round trip travel 
expenses. 

if a failure occurs, send the product, freight prepaid, to the Service Center designated by Fluke 
with a description of the difficulty. At Fluke’s option, repairs will be made or the product replaced. 
Fluke shall return the product, RO.B, Repair Center, transportation prepaid, unless the product is 
to be returned to another country, in which case the Buyer shall pay ail shipping charges, duties, 
and taxes. Fluke assume NO risk for damage in transit. 

Disclaimer 

The foregoing guarantee is exclusive and is in lieu of ali other guarantees, expressed or implied, 
including but not limited to any implied guarantee of merchantability, fitness, or adequacy for any 
particular purpose or use. We shall not be liable for any direct, indirect, special incidental, or conse- 
quential damages, whether based on contract, tort, or otherwise. 
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DECLARATION OF CONFORMITY 
for 

FLUKE 

Timer /Counter 
PM 66808 



Fluke Industrial B.V, 

Leiyweg 1 
7602 EA Almelo 
The Netherlands 

Statement of Conformity 

Based on test results using appropriate standards, the product is in conformity with 
Electromagnetic Compatibility Directive 89/336/EEC 
Low Voltage Directive 73/23/EEC 

Sample tests 

Standards used: 

EN 61010-1 (1993) CAT II 

Safety Requirements for Electronic Measuring Apparatus 
EN 55011 (1991) Group 1, Class B 

Limits and methods of measurement of radio disturbance characteristics of industrial 
scientific and medical radio-frequency equipment 

EN 50082-2 

Electromagnetic Compatibility Generic immunity Standard: 

IEC801-2, -3. -4 



The tests have been performed in atypical configuration. 

This Conformity is indicated by the symbol C € , i.e, “Conformite europeenne”. 
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Introduction 

Your PM 6680B/6681 Timer/Counter is 
designed to bring you a new dimension 
to bench-top and system counting. It of- 
fers significantly increased performance 
compared to traditional Timer/Counters. 
The PM 6680B offers the following advan- 
tages: 

- 10 digits of frequency resolution per 
second and 250 ps resolution, as a re- 
sult of high-resolution interpolating re- 
ciprocal counting 

- A 1 .3, a 2.7, a 4.2 and a 4.5 GHz in- 
put frequency option 

In addition to the above the PM 6681 of- 
fers the following advantages: 

- 11 digits of frequency resolution per 
second and 50 ps resolution, as a re- 
sult of 100 MHz clock in addition to in- 
terpolating 

- Integrated high performance GPIB in- 
terface using SCPi commands 

- Timestamping; PM 6681 records ex- 
actly when a measurement Is made 

- A high measurement rate of up to 
8500 readings/s to internal memory 



New powerful and versatile 
functions 

A unique performance feature in your 
new instrument is the complete arming 
possibilities, which allow you to charac- 
terize virtually any type of complex signal 
concerning frequency and time. 

For instance, you can insert a delay be- 
tween the external arming condition and 
the actual arming of the counter. You can 
set this delay to a preset time or a num- 
ber of trigger events, whereby you can 
for example measure the width of pulse 
No. 17 afterthe arming pulse. Read more 
about Arming in Chapter 5, ‘Measure- 
ment Control'. 

The counter has a multitude of measur- 
ing functions such as phase, duty factor, 
rise/fall-time, peak voltage, and six totaliz- 
ing modes. The six totalizing modes in- 
clude simultaneous up/down count (TOT 
A-B) and the ability to totalize during a 
preset time after a manual start. The 
PM 6680B can perform aii measuring 
functions except rise/fall time, on both A 
and B inputs and all functions except 
phase, rise/fali time and peak voltage on 
the E input (arming input). 
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for 

FLUKE 

Timer / Counter / Analyzer 
PM 6681 



Fluke Industrial B.V, 

Lelyweg 1 
7602 EA Almelo 
The Netherlands 

Statement of Conformity 

Based on test results using appropriate standards, the product is in conformity with 
Electromagnetic Compatibility Directive 89/336/EEC 
Low Voltage Directive 73/23/EEC 

Sample tests 

Standards used; 

EN 61010-1 (1993) CAT II 

Safety Requirements for Electronic Measuring Apparatus 
EN 5501 1 (1 991 ) Group 1 , Class B 

Limits and methods of measurement of radio disturbance characteristics of industrial, 
scientific and medical radio-frequency equipment 

EN 50082-2 

Electromagnetic Compatibility Generic Immunity Standard: 

IEC801-2, -3, -4 



The tests have been performed in a typical configuration. 



This Conformity is indicated by the symbol C € , i.e. “Conformity europdenne”. 
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By using the built-in mathematics and sta- 
tistics functions, the instrument can proc- 
ess the measuring results on your 
benchtop, without the need for a control- 
ler. Math functions include inversion, Vx. 
and frequency diffrence measurements 
(Xn-Xn- 1). Statistics functions inciude 
Max, Min, Mean and Standard Deviation 
on sample sizes up to 65535. 

No mistakes 

You will soon find that your new 
PM 6680B/6681 Timer/counter is a de- 
light to operate. One example is the back- 
lit LCD that shows you measurement re- 
sults, setting status, and operator mes- 
sages. The AUTO function triggers auto- 
matically on any input wave form. A bus- 
iearn mode simplifies GPIB program- 
ming, With bus-iearn mode, manual 
counter settings can be transferred to the 
controlierfor iater reprogramming. There 
is no need to learn code and syntax for 
each individual counter setting if you are 
an occasional bus user. 

Performance upgrading to 
fit your changing demands 

Counters are used in different applica- 
tions with different accuracy and budget 
requirements. Furthermore, your needs 
may change during the counter’s lifetime. 
With the PM 6680B/6681 Timer/Counter, 
you can extend the basic counter model: 
The choices are HF-inputs (1 ,3 GHz, 

2.7 GHz, 4,2 GHz, and 4.5 GHz), TCXO 
and OCXO timebases (up to 5*10"^°/ 
24h), external reference frequency multi- 
plier (standard in PM 6681), rack-mount 
assembly and GPIB interface (standard 
in PM 6681), You can easily install all op- 
tions whenever you need them. 



A carrying case and carrying/protection 
handles makes the counter easily trans- 
portable to new locations, 



Design Innovations 

State of the art technology 
gives durable use 

This counter and the other models in the 
PM 668X family are designed for quality 
and durability. The design is highly inte- 
grated. The digital counting circuitry con- 
sists of just two custom developed VLSI- 
ASICs and a 16-bit microcontroller. The 
high integration and low component 
count reduces power consumption and re- 
sults in an MTBF of 30,000 hours. Mod- 
em production surface-mount technology 
ensures high production quality and a rug- 
ged mechanioal construction including a 
metal cabinet that withstands mechanical 
shocks and protects against EMI. 

High resolution 

The use of reciprocal interpolating count- 
ing in this new counter 
results in excellent rela- 
tive resolution; 10 digits 
in one second for a// fre- 
quencies. 

The measurement is synchronized with 
the input cycles instead of the timebase. 
Simultaneously with the normal "digital" 
counting, the counter makes analog 
measurements of the time between the 
start/stop trigger events and the next fol- 
lowing clock pulse. This is done in two 
identical circuits by charging an integrat- 
ing capacitor with a constant current, 
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starting at the trigger event. Charging is 
stopped at the leading edge of the first fol- 
lowing clock pulse. The stored charge in 
the integrating capacitor represents the 
time difference between the start trigger 
event and the leading edge of the first fol- 
lowing clock pulse. 

When the "digital" part of the measure- 
ment is ready, the stored charges in both 
capacitors are measured. The capacitors 
are discharged with a constant current, 
which is only 1 /400th of the charging cur- 
rent, which means that the discharge 
time wiil be 400 times the charging time. 
This 400-fold stretched time is digitally 
measured by the counter itseif, with ade- 
quate resolution. 

The counter’s microcomputer calculates 
the result after completing all measure- 



ments, i.e., the digital time measurement 
and the two interpolation measurements, 

The result is that the basic "digital resolu- 
tion" of ± 1 clock pulse (100 ns for 
PM 6680B and 10 ns for PM 6681} is re- 
duced to 0.25% of a clock pulse cycle, or 
250 ps for PM 6680B. 

Since the measurement is synchronized 
with the input signal, the resolution for fre- 
quency measurements is very high and is 
independent of frequency. 

The PM 6680B/6681 has 10 display dig- 
its to ensure that the display does not re- 
strict the resolution display. It also has an 
overflow function that lets you see digit 
11 and 12. 
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New fast SCPI Bus 



The PM 6680B/6681 is not only an ex- 
tremely powerful 
and versatile bench' 




PL.utce . 



Figure 1-1 GPIB 
functions are de- 
scribed in a sepa- 
rate manual that 
comes with the inter- 
face. 

ments). 



top instrument, it 
also features ex- 
traordinary IEEE- 
488 bus properties. 

To ensure compati- 
bility now and in the 
future, the 
PM 6680B/6681 in- 
corporates the lat- 
est IEEE-488.2 bus 
standard and the in- 
ternationally stand- 
ardized SCPI Com- 
mand set (Standard 
Commands for Pro- 
grammable Instru- 



The bus transfer rate of the PM 6680B is 
up to 125 triggered measurements/s over 
the iEEE-488 bus, and 2,000 measure- 
ments per second to internal memory. 

PM 6681 is even faster with a bus transfer 
rate of up to 275 triggered measurements/s 
over the IEEE-488 bus, and 8,500 meas- 
urements per second to interna! memory, 



This very high measurement rate makes 
new measurements possible. For exam- 
ple, you can perform jitter analysis on sev- 
eral thousands of pulse width measure- 
ments and capture them in a second. 



Together with the IEEE-488 interfaces 
you get an extensive programming man- 



ual that helps you understand SCPI and 
counter programming, see Figure 1-1. 

You get an analog recorder output as 
standard with all iEEE-488 interfaces. 

This output provides an analog signal pro- 
portional to the value of any three con- 
secutive display digits. The output can be 
used for recordings of measurements on 
a strip-chart recorder or as a feedback 
signal to an analog control system. 

The counter is easy to use in IEEE-488 
bus environments. A built-in bus-learn 
mode makes it possible to set ail counter 
settings manually and to transfer the com- 
plete counter setting to the controller. The 
response can iater be used to reprogram 
the counter to the same settings. This 
eliminates the need for the occasional 
user to learn all individual programming 
codes. 

Complete (manually set) counter settings 
can also be stored in 19 internal memory 
locations and can easily be recalled at a 
iater occasion. 

Another user-friendly feature is macro- 
programming. You can define your own 
mnemonics and define group settings for 
complex measurements, then reduce 
them to one macro command. 

For PM 6680B, the GPIB interface, includ- 
ing the Analog Output, makes up the 
PM 9626/01 that can easily be installed 
after purchase. 

In PM 6681 the GPIB interface and the 
analog output is an integral part of the in- 
strument. 
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Safety Instructions 



Introduction 

Read this page carefully before you in- 
stall and use the instrument. 

This instrument has been designed and 
tested according to safety Class 1 re- 
quirements of !EC publication 1010-1 and 
CSA22.2 No. 231, and has been supplied 
in a safe condition. The user of this instru- 
ment must have the required knowledge 
of it. This knowledge can be gained by 
thoroughly studying this manual. 

This instrument is designed to be used 
by trained personnel only. Removing the 
cover for repair, maintenance, and adjust- 
ment of the instrument must be done by 
qualified personnel who are aware of the 
hazards involved. 




Figure 1-2 Do not overlook the 



safety instructions! 



Safety precautions 

To ensure the correct and safe operation 
of this instrument, it is essential that you 
follow generally accepted safety proce- 
dures in addition to the safety precau- 
tions specified in this manual. 
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Caution and warning 

statements 

CAUTION; Shows where incorrect 
procedures can cause damage to, 
or destruction of equipment or ot- 
her property. 

WARNING: Shows a potential 
danger that requires correct pro- 
cedures or practices to prevent 
personal injury. 

Symbols 



ViX Shows where the protective 
ground terminal is connected inside the 
instrument. Never remove or loosen this 



- Clearly mari<ing the instrument to pre- 
vent its further operation 

- informing your local Fluke Service 
Center. 

For example, the instrument is likely to be 
unsafe if it is visibly damaged. 

Disposal of hazardous 
materials 

WARNING: Disposal of lithium bat- 
teries requires special attention. 

Do not expose the batteries to 
heat or put them under extensive 
pressure. These measures may 
cause the batteries to explode. 



L ^ Indicates that the operator 

should consult the manual. 

One such symbol is printed on 
PM 6680B/6681 , below the A input. It 
points out that the damage level for the in- 
put voltage decreases from 350Vp to 
12Vrms when you switch the input imped- 
ance from 1 MQ to 50 

If in doubt about safety 

Whenever you suspect that it is unsafe to 
use the instrument, you must make it in- 
operative by doing the following; 

- Disconnecting the line cord 



Figure 1-3 A lithium battery in the 
counter ensures that all 
settings are saved even 
when the power is turned 
off. 

The counter uses a lithium battery {See 
Figure 1-3) to power a backup RAM, 
Return used batteries to Fluke for recy- 
cling. 
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Unpacking 



Fluke sales or service organization in 
case repair or replacement may be re^ 
quired. 



Check that the shipment is complete and 
that no damage has occurred during 
transportation. If the contents are incom- 
plete or damaged, file a claim with the 
carrier immediately. Also notify your local 



Programming Manual 



Operators Manual 



Timer/Counter 



N-to-BNC Adapter 



Getting Started 



Figure 1-4 PM 6680B/6681 and supplied accessories. 
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Check list 

The shipment should contain the follow- 
ing (See Figure 1-4): 

-■ The PM 6680B/6681 Timer/Counter 

- Line cord 

- This Operators Manual 

- ‘Getting Started with the 
PM 6680B/6681’ guide 

- Options you ordered should be in- 
stalled, See “Identification." 

- Programming Manual (Not for 

PM 6680B without GPIB interface). 

- N-to-BNC Adapter, (only with prescaler 
PM 9624, PM 9625 and PM 9625B) 
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Figure 1-6 Check marks on the rear 



panel of PM 6681 show- 
ing options included 

Identification 

Check marks on the rear panel show 
what options are installed in your counter, 
see Figure 1-5. The rack mount assem- 
bly or side handles, if ordered, must be 
assembled according to the following in- 
structions on page 1 -1 2. 
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Figure 1-5 Check marks on the rear 



panel of PM 6680B show- 
ing options included. 
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Installation 



Supply voltage 

Setting 

The PM 6680B/6681 Timer/Counter may 
be connected to any AC supply with a 
voltage rating of 90 to 265Vrms 45 to 
440 Hz, The counter automatically ad- 
justs itself to the input line voltage. 

Fuse 

An 1 .6A/250V slow blow fuse is placed in- 
side the counter. This fuse rating is used 
for the full voltage range, 




Figure 1-7 1.6AT 5x20mm fuse 



CAUTION: If this fuse is blown, it 
is likely that the power supply is 
badly damaged, do jofli replace 
the fuse. Send the counter to the 
local Fluke Service Center. 



Grounding 

Grounding faults in the line voltage 
supply will make any instrument con- 
nected to it dangerous. Before connect- 
ing any unit to the power line, you must 
make sure that the protective ground 
functions correctly. Only then can a unit 
be connected to the power line and only 
by using a three-wire line cord. No other 
method of grounding is permitted. Exten- 
sion cords must always have a protective 
ground conductor. 

WARNING: If a unit is moved from a 
cold to a warm environment, con- 
densation may cause a shock 
hazard. Ensure, therefore, that 
the grounding requirements are 
strictly met. 



WARNING: Never interrupt the groun- 
ding cord. Any interruption of the 
protective ground connection Insi- 
de or outside the Instrument or 
disconnection of the protective 
ground terminal Is likely to make 
the instrument dangerous. 
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Orientation and cooling 




Figure 1-8 Air flow through the 



counter when a fan is in- 



The counter can be operated in any posi- 
tion desired. Make sure that the airfiow 
through the ventilation slots are not ob- 
structed. 

Leave 5 centimeters (2 inches) of space 
around the counter; othenwise, use a fan. 
(The fan is standard on PM 6681 .) When 
the fan is installed, the space can be re- 
duced to 1 centimeter (V 2 inch). 




Figure 1-9 When to use the fan op- 



tion, PM 9628 in 
PM 6680B. 



CAUTION: Never cover the ventila- 
tion slots at the right or left side. 

If the slots are covered, the coun- 
ter will overheat. 

■ The PM 6681 fan control 

The microcontroller in PM 6681 uses the 
fan to adjust the temperature inside the 
counter so that it is as close as possible 
to the temperature when the last calibra- 
tion was done. This regulation starts 45 
minutes after power on. 
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Fold-down Support 

For bench top use, a fold-down support is 
available for use underneath the counter, 
This support can also be used as a han- 
dle to carry the instrument. 




Figure 1-13 Fold-down support for 
comfortable bench-top 
use. 




Figure 1-12 Use the support to carry 
the counter. 



Handle and rack mount 
(accessory) 

If you have ordered a handle kit ora rack 
mount kit for your counter, it has to be as- 
sembled after delivery of the counter, 



■ Rack mount adapter 




Figure 1-10 Dimensions for rack- 
mounting hardware. 



The rack mount kit, PM 9622, consists 
of the following: 

• 2 brackets, (short, left; long, right) 

• 4screws,M5x8 

• 4 screws, M6x8 




Figure 1-1 1 Fitting the rack mount 



brackets on the counter. 



To assemble the rack mount kit, do the 
following: 
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WARNING: Do not perform any inter- 
nal service or adjustment of this 
instrument unless you are qualify- 
ed to do so. 



WARNING: When you remove the 
cover you will expose live parts 
and accessible terminals which 
can cause death. 



WARNING: Although the power 
switch is in the off position, line 
voltage is present on the printed 
circuit board. Use extreme cau- 
tion. 



WARNING: Capacitors inside the in- 
strument can hold their charge 
even if the instrument has been se- 
parated from all voltage sources. 

~ Make sure the power cord is discon- 
nected from the counter. 

- Turn the counter upside down. 

- Loosen the two screws (A) at the bot- 
tom and the two screws (B) in the 
rear feet. 

- Grip the front panel and gently push 
at the rear. 



- Puli the counter out of the cover. 




Figure 1-14 Remove the screws 
and push out the 
counter from the 
cover. 



- Remove the four feet from the cover. 

- Use a screwdriver as shown in the 
following illustration or a pair of 
pliers to remove the springs holding 
each foot, then push out the feet. 





J/ 


‘"TfeJ 


1 < 







Figure 1-15 Removing feet from the 
cover. 



- Remove the two plastic labels that 
cover the screw holes on the right 
and left side of the front panel. 

- Push the counter back in the cover. 

- Turn it upside down 

- Install the two screws (A) at the bot- 
tom. 

- Install the two rear feet with the 
screws (B) to the rear panel. 

- Fasten the brackets at the left and 
right side with the screws included. 

- Fasten the front panel and mounting 
plate. 

Reversing the rack mount kit 

The counter may also be mounted to the 
right in the rack. To do so, first remove 
the plate on the long bracket and fasten it 
on the short one, then perform the pre- 
ceding steps. 

The long bracket has an opening so that 
cables for Input A, B, and C can be con- 
nected inside the rack. 
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■ Side Handles 

Side handles are used to carry the 
counter when it is used as a portabie in- 
strument, and to protect the front. 

The side handle kit, PM9622/03, consists 
of the following: 

2 handles 

1 plexiglas front cover (Not used for these 
counters) 

4 screws, M5x8 

To assemble the side handle kit, do the 
following: 

Remove the two plastic labels that cover 
the screw holes on the right and left side 
of the front panel. 

Fasten the handles at the left and right 
side with the screws included. 







Figure 1-16 Fastening a handle. 
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Using the Controls 



Basic Controls 



LOCAL/PRESET 

If in local mode: Presets the instrument 
to default settings, see page 2-13.. . 

If In Remote mode: the counter 
switches to local operation. 



EXT REF 

Switches between the ex- 
ternal and the internal ^ 
Time Base reference. 
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5011/1 Mi/ J“'X 


1 SWAP 1 


’ ' INPUT B * 1 

J"' T_ 50il/1MO COM A ; 




■ HOLD 01 


PRESET REF S 


FILTER 


A=58 


CHECK 


ON 




LJ 


LJ 


' \ ! ^ 


1 1 1 : ; 


- i 


L J 


STANDBY ON S 


1X/10X 


AC/DC 




AC DC -X10\ 


■ TOT ! 
^ ST/STOP! 


SET 


* 


■ ' 


j i ' 


Q 


! J 1 ■ 


1 





STANDBY 

LED 

Lights when 
the counter is 
off, but power 
is available to 
an oven oscil- 
lator. 



STANDBY /ON 

Press on and the counter 
turns on and returns to 
the settings it had when 
turned off. 

To select default settings, 
press PRESET (then EN- 
TER on PM 6680B), 



CHECK 

connects the reference to the 
counter logic to allow test of al 
measuring functions except 
Vmax/min, 

{The reference frequency is 
10 MHz for PM 6680B and 
100 MHz for PM 6681). 
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MENU 
If you press 
MENU the 
display 
shows ail se- 
lectable func- 
tions and the 
current selec- 
tions blinks. 



FUNCTION 

Selects measuring function from the list of functipns under the 
numeric field in the display. 



AUX MENU 
Gives you access to 
additional functions, 
See chapter 7. 



KEYBOARD 

Use DATA ENTRY keys to key in nu- 
merical values, SELECT/SET can 
also be used to increase/ decrease a 
value for some functions. 






50pS/300MHz 



^""function! 

\ i ► i 


1 MEASUREMENT ' | 

; TIME HOLD START arm! 


f PROCESSi 

I MATH i 


1 DATA ENTRY ] 

1 7 8 9 Xn-i ! 


; AUX 1 

^MENU menu! 


1 l_„J LJ 1^ j 

i SINGLE RESTART STOP ARMS 


1 STAT 


, ' 1 
! S 

5 6 Xo i 



} SELECT 
3 I SET 



^ TRIG 


TRIG 




1 A 


DC-300MHZ B 


C 0.15 -2 7GHz 




« ' 




r 


r 

• MAX 


f 




12Vrms-50si 


500 


1 


350VP-1MS1.;;, 


MAX 12Vrms 



' M , 



V= CLEAR ^ EE i ENTE R 

SAVE RECALL 






SAVE/ CLEAR 

Press SAVE and then a 
number between 0 and 
19 to store a front panel 
configuration. 

The MEMORY indicator 
is only on as long as no 
changes from the saved 
setting has been made. 

CLEAR deletes errone- 
ous keyboard entries. 



RECALL/EE 

Press RECALL 
and a number to 
recall a stored 
front panel configu' 
ration. 

Also used to enter 
an exponent (EE), 



ENTER 

Confirms a 
selection. 



SELECT/ SET 
Steps up/down numerical 
values and scrolls through 
selections, Confirm by 
pressing ENTER. 



Basic Controls 2-3 



Using the Controls 



nput Controls 



FILTER 

Switches on 
or off the 
100kHz LP-fii- 
ter 



IMPEDANCE 
Sets the input imped- 
ance 50i[2 or 1 Mi'2 



SLOPE 

Positive or negative 
trigger slope 



SWAP A^B 
When ON, input A and B 
are swapped after the input 
controls, input A becomes 
Input B and vice versa. 
(Does not work for 
Rise/Fall A). 



FLU^CE 



PROGRAMMABLE TIMER/COUNTEF./ANALYZER 
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FILTER IMfi »J— ASSE 
10X AC BU^ST AUTO 



50 Q COM A 
DC 1 X 










i INPUT B 




HOLD Of 


. . i'lMi'J COMA 


CHECK 


ON 


■ ' i i 1 1 ! 


LJ 


f i 


AC/DC 1X/1CX 


TOT 

ST/STOP 


SET 




f 3 


1 i 









X1/X10 

Attenuation 

IXorlOX 



COUPLING 

Select AC or DC 
coupling. 



TRIGGER LEVEL 

Read or set the trigger levels, 
Each level is variable between - 
5.1 and + 5.1 V. (-51 and 
+51 V if attenuator is set to 
10X.) 

AUTO selects 50% of Vpp as 
trigger level for both A and B in- 
puts.(10% and 90% for 
Rise/Fatl A,). 



COMA 

interconnects 
input A and B 
internally. 
COM A uses 
Input-A con- 
nector, and 
settings. 
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TRIG LED’S 

Blinking = Correct triggering, ON = Signal above trigger level, OFF = Signal below trig- 
ger level Indicates triggering also while you set the trigger level using the SELECT/SET. 




INPUT CONNECTORS 

A and B inputs: standard BNC 
connectors, input C: (Option) BNC- 
orN-type connector, 
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Measurement Control Keys 



HOLD OFF 

ON; Switches Hold Off on or off 
SET: Read or set Hold Off time The time is vari- 
able between 200ns and 1 .67s for PM 6680B 
and 50 ns to 1 .34 s for PM 6681 . 



PL.LJKE programmable timer/counter/analyzer 
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M7 DISPLriOLD 
SINGLE 



.LOCAL EXT 



INPUT A 



ARM 


ARM 


STA+ 


STO- 




HOLD 




OFF 


; HOLD Of 



PRESET REF j FILTER 500/1 MU X'l. ^ A- 



ON i 1X/10X 



INPUT B 

_r^"L .SOO/lMa COMA: CHECK- ON 



AC^C 1 X/IPX I ST/STOPf 



TOTALIZE START/STOP 

Used to open/ close the gate in TOT A- 

B MAN Reset value with RESTART. 



2-6 Measurement Control Keys 




Using the Controls 



MEASUREMENT TIME 

Sets measurement time be- 
tween 800ns and 400s. 

{80 ns and 400s on PM 6681 ) 

If single is selected the set 
measurement time becomes 
the Display Time (pause be- 
tween measurements). 



SINGLE 

When on, the result from each measurement 
is displayed. When off, the counter averages 
all data captured during the set measurement 
time, 




DISPLAY HOLD 

Freezes the display until you initiate a new 
measurement by pressing RESTART or by 
changing any setting. 



FUNCTION MEASURF:^1ENT 

< ► Tive HOLD START ABM I 



50ps/300MHz 

"data'Fntry 
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Xn-1 






RESTART STOPARMI 


STAT 1 
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5 


6 


XO j 


LJ □ ! 


D 1 


1 f'/l 
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U 





GATE 



TR'G TRIG 

A DC-300MHZ B 



MAX 

1 ’Vrms-50Q 
3‘iOVp-IMiM, 



! ; 1. 



C C 15 - 2 7GHz i 

gW 


L=: 1 

llJ 1 


^ ^ 0 


f 


M= : 


s CLEAR 


oOS 


1 f 


'""I h" 


MAXi2Vrm,' 





SAVE 



I SELECT 
3 I SET 



I j 



GATE LED 

On when a measure- 
ment proceeds. A 
Gate signal is also 
available on the 
‘Gate Open' output 
on the rear panel, 



RESTART 

interrupts the 
measurement, 
clears the dis- 
play and starts 
a new measure' 
ment. 



ARM 

Activates external arming. 

Push START or STOP. Select 
Off, Pos, or Neg with the SE- 
LECT/SET key. End with EN- 
TER. Arming delay and channel 
can be set via AUX MENU. 
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Processing 



MATHEMATICS 

Press MATH and use SELECT/SET key to 
choose {K*X+L)/M or(K/X+L)/M. 

K, L, and M keys sets the constants. 



Xn-1 

Uses the previous (old) 
measurement result in 
mathematics. Press K=, 
L=, or M= then Xn-i and 
confirm by pressing EN- 
TER. Xn -1 is continuously 
updated to the measure- 
ment resuit prior to the cur- 
rent result. 




i 

; i 

i 







/ 



STATISTICS 

Press STAT and use SELECT/SET key 
to choose Max, Min, Mean, or Standard 
Deviation. The number of samples are 
100 but can be altered via AUX MENU. 
(To capture data quickly the measure- 
ment time should be shortest possible,) 



Xo 

Captures the most recently displayed 
measurement result and uses it as a 
constant in mathematics. Press K=, 
L=, or M= then press Xo. Press EN- 
TER to store the displayed value as a 
constant. 
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Display 



MEASURING FUNCTIONS 

The current measuring function is 
shown on the display. 

if MENU is pressed, all possible selec- 
tions are shown on the display and cur- 
rent settings are blinking. 

Also watch the Af->B segment. If on, 
the inputs are swapped, for instance 
Ratio A/B is really Ratio B/A. 



NUMERICAL PRESENTATION 

A 10-digit display used to show meas- 
uring results and other values. The dis- 
play always shows basic units (Hertz, 
seconds or Volts) plus an exponent 
when necessary. 



Mantissa Exponent Unit In- 

dicator 
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Hz 



ENTER 



FREDA FREOC PER A RAT;0A'B RATIO C/B P WIDTH A TIMEA-B PHASE A-B 
TOTA-BMAN TOTAFUTB TOTAJIB DUTY FA BISE/FALLA VOLTA MAX/MIN 
FILTER 1WQ rn_jn ASfB — f” 50 fl COMA 

10X AC AUTO DC 1 X 






INPUT IMPEDANCE 

Always shown for both 
inputs, to avoid imped- 
ance mismatch of con- 
nected cables and to 
avoid accidental switch- 
ing to 50 Q when a high 
amplitude (above 
12 Vrms) signal is con- 
nected. 



ENTER 

Blinks when the instmment wants you 
to confirm a selection by pressing EN- 
TER. 

Steady ON if you can also confirm by 
pressing the SET key once more 



INPUT SETTINGS 

input settings are shown on the display directly 
above the key used for each setting. Only the ac- 
tive setting for the inputs in use are shown. 
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REMOTE STATISTICS 

This segment is These segments show current set- 
on when the in- ting for statistics, 

strument is con- 
trolled from 
GPIB. Press LO- 
CAL to interrupt 
bus control. 



MATHEMATICS 

These segments show 
current setting for 
mathematics. 



AUXILIARY 
ON when the changes 
made in the AUX 
MENU result in a set- 
ting that cannot be ac- 
curately shown on the 
display. 

Make it a rule to fre- 
quently look at this indi- 
cator! 
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A MAX 

(K/X.fL}/M XMIN 
MEAN 
ST DEV 
AUX 

ARM ARM 
STA+ STO- 



REMOTE 



SRQ 

This segment Is on 
when the instrument 
has sent a Seivice Re- 
quest via GPIB but the 
controller has not 
fetched the message. 



BURST 

This segment is on when 
the instrument is set up 
for a frequency burst 
measurement (via AUX 
MENU), 



ARMING 
indicates that the 
Arming function is 
in use and also 
shows the selec- 
tion of positive or 
negative slope for 
arming start/stop. 



2-10 Display 




Using the Controls 



Rear Panel 

PM6680B 




Analog output 

GPIB address switch 

External input 

Arming or extra measuring input 



EXT IN 

input for external reference 




PM6681 
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Trig Level Outputs 

These connectors at the rear panel output 
DC levels which represent the set trigger 
level. You can connect this signal to one 
channel of your oscilloscope and connect 
the measuring signal to the other chan- 
nel. Now you can see where the counter 
triggers on the oscilloscope screen, 

PM 6680B outputs a voltage that Is 1/10 
of the trigger level. The output range is 
-0.51 to +0.51 V in 2 mV steps and it is 
not affected by the attenuators. 

PM 6681 outputs Trigger level/attenutor 
setting.The output range is -5.1 to +5.1 V 
in 1 .25 mV. 



Probe Comp View 

If you want to use oscilloscope probes for 
time measurements you must calibrate 
the step response of the probes. Select a 
probe with a compensating range of at 
least 30pF, 

- Set your timer/counter in default set- 
ting by pressing the PRESET key. 

- Select non AUTO, x1 . 

- Connect a 2-kHz square wave with 
4 Vpp amplitude to input A via the 
probe you want to adjust. 

- Connect the Probe Comp View output 
at the rear of the timer/counter to an 
oscilloscope. Use a probe that is cor- 
rectly adjusted to the oscilloscope you 
use. 

- Adjust the probe connected to input A 
until the edge of the pulse is as sharp 
as possible. 





Fig 2-1 Adjusting the step response 
of a probe to fit the 
timer/counter. 



if you have a PM 6681 , you can use 
TimeView for probe compensation. See 
the TimeView chapter of this manual. 
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Default Settings (after PRESET) 



PM 6660B presets the counter 
immedeately when you press PRESET, 

The settings used before preset are 
stored in memory 0 so, press RECALL, 
then 0 and ENTER to set recaii the pre- 
vious setting. 



PM 6681 presets the counter 
immedeateiy when you press PRESET. 

The settings used before preset are 
stored in memory 0 so, press RECALL, 
then 0 and ENTER to set recaii the pre- 
vious setting. 



PARAMETER 


VALUE/ 

SETTING 


input A: 


Trigger ievei 


AUTO 


impedance 


1 MQ 


Manual Trigger ievei 

(Controlled by AUTO-trig) 


OV 


Manuai Attenuator 

(Controlled by AUTO-trig) 


IX 


Coupling 


AC 


Trigger slope 


Pos 


Filter 


OFF 


Input B: 


Trigger Ievei 


AUTO 


impedance 


1 Ma 


Manuai Trigger level 

(Controlled by AUTO-trig) 


OV 


Manuai Attenuator 

(Controlled by AUTO-trig) 


IX 


Coupiing 


DC 


Trigger siope 


Pos 


Common 


OFF 


Arming: 


Start 




Stop 




Delay 


Start, Time, 
OFF 



PARAMETER 


VALUE/ 

SETTING 


Channel 


Ext Arm 
Input E 


Statistics: 


Statistics 


OFF 


Mathematics 


OFF 


Sample size in Statistics 


100 


Sample size in Time 
interval Average 


100 


Mathematical constants: 


K= and M= 


1 


L= 


0 


Miscellaneous: 


1 Function 


FREQ A 


Time out 


100 ms, OFF 


Measurement time 


0,2 s 


Check 


OFF 


Single cycle 


OFF 


Analog output control 


OFF 


Hold Off 


Time, OFF 


Memory Protection 
(Memory 10 to19) 


OFF 


Auxiliary functions 


Ail switched 
OFF 


Blank LSD 


OFF 
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Chapter 3 

Input Signal 
Conditioning 



Input Signal Conditioning 



Input Amplifier 












INPUT A swap! inputs 

FILTER 50f2/1Mfi _r/“L Aa=5B 1 -T/t. SOri/IMi'J COMA 

L3 ri ni n 



1X/10X AC/DC 




I AC/DC 1X/1Q X : 

Ia^ [ I II I.niiii i II|.>J 



S «M Nn < M ^ »n 1 • M •>>«•<» mo «» t 



Figure 3-1 These keys control the input amplifiers. 



Input amplifiers are used to adapt meas- 
uring signals to the measuring logic of the 
timer/counter. These amplifiers have 
many controls and it is essential to under- 
stand how these controls work together 
and how they affect the signal. The block 



diagram below shows the order in which 
the different controls are connected. 



This is not a complete technical diagram 
it is only intended to help understanding 
the controls. 



Probe 
comp. A 



7 






/ 




MEASURING MICRO- 
LOGIC CONTROLLER 



SWAP A B, 
HOLD OFF, 
ARMING 
ETC, 



MATH, 

STATISTICS 

ETC. 



Probe 
comp. B 



— I ► Trig level out A 

^ > Trig level out B 



Figure 3-2 Block diagram of the signal conditioning. 
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Trigger Level 



- Use SELECT/SET or use the keypad 
to set the low frequency limit that 
should be used during the trigger 
ievei calculation, (default 100 Hz), 

- Confirm with ENTER. 



Typical time to determ ine trigger leva l^ 



10.00000090 B • 

V V T { ' ' ‘ i I V 





^ '1 V 


''' 

^ "r:\ ) fL rh ri 




t !■ ‘f-l 


(" '■?"-! f*; i ,-l r 






j |“.1 i I'*' r^, r-i! ji 




c,.V t 


Sii’. ..:5J 



AUTO Turn on AUTO, and the 

f ^ counter automatically 

'■ measures the peak-to- 

peak levels of the input sig- 
nal and sets the trigger 
level to 50% of that value. 
When the instrument is in 
AUTO mode, it also se- 
lects attenuation automat- 
ically. 

If the Rise&Fail time function is selected, 
AUTO sets the trigger levels to 10% and 
90% of the amplitude. The 10% level can 
be read by pressing SET A and the 90% 
level by pressing SET B. 

■ Speed 

The Auto-function of PM 6680/6681 
measures amplitude and calculates trig- 
ger level rapidly, but if you aim to meas- 
ure at a higher speed use the Auto Low 
function in the Auxiliary Menu, 

To set the lowest frequency Auto Low 
uses for calculation in PM 6681 (for 
PM 6680B see page 7-11): 

- Press AUX MENU. 

- Select Ruto L o confirm with ENTER. 



TO 

•i c 


100 Hz freq, 
limit (normal) 


10 kHz freq, 
limit 


3 .2 

</) *t 

© c 

s a 


6680B 


6681 


6680B 


6681 


Freq A 
Time A-B 


50 ms 
80 ms 


85ms 

170its 


25 ms 
40 ms 


15ms 

30ms 


Table 3-1 


Time to determine trigger 



levels 

High speed voltage (PM 6680B) or a high 
low-frequency limit in Auto Low 
(PM 6681) detects the level faster. Fixed 
trigger levels also increase speed. See 
also ‘Converting AUTO to Fixed’ below. 

■ Fixed levels 

SET A Press SET A or SET B 
[~ j keys to read the current 
trigger level and to set 
fixed trigger levels. Values 

QCT P 

~ ° can either be entered via 

[ I the keyboard or stepped 

up or down with the SE- 
LECT/SET key. 

Press ENTER to confirm your selection. 

When a fixed trigger level is set, 
auto is turned off for that input. 
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Att. 


Trigger 
Level Range 


Minimum step 


6680B 


6681 


XI 


-5.1to +5,1 V 


20 mV 


1 .25 mV 











Table 3-2 Ranges for trigger level A 
and B: 



■ Auto once 

Converting ‘Auto’ to ‘Fixed 

The trigger levels used by the auto trigger 
can be frozen and turned into fixed trigger- 
ievels. When AUTO is on and you press 
SET A or SET B, you will see the trigger- 
level selected by the instrument. If you want 
to enter this value as fixed trigger-level, just 
press ENTER. The instrument now returns 
to measuring mode but with the trigger level 
programmed as fixed. Repeat the above for 
the other input if you want fixed trigger level 
there too. 

NOTE: By following this procedure you can 
use auto trigger on one input and fixed 
trigger levels on the other. The fixed 
level can be adjusted by pressing the 
appropriate SET key once again and 
entering a new value. The AUTO an- 
nunciator on the display is on as long 
as any of the currently used channels 
are In auto mode. 

To check which inputs have autotrigger 
when the AUTO annunciator is on: 

- Press AUX MENU 

- Select Pu. CCdE5 

- Check the last digit (called .T) in the 
code according to the following table: 



T 


Auto trig A 


Auto trig B 


.0 


off 


off 


.1 


off 


on 


.2 


on 


off 


.3 


on 


on 



Table 3-3 Trigger Settings 



■ Sensitivity 

The sensitivity of the counter is normally 
fixed at 20 mVp-p. For one-channel 
measurements, you can vary the width of 
the hysteresis band between 30 mVp-p 
(60mV for PM 6680B) and 1 0 Vp-p. 

Press AUX MENU 

Select ufir, dySt:. f? with the 

SELECT/SET key 

Press ENTER 

Turn on variable hysteresis by selecting 
ON with the SELECT/SET key, confirm 
with ENTER. 



When you turn on Variable Hysteresis A, 
AUTO is switched on. Here AUTO sets 
the upper level of the hysteresis band to 
75% and the lower level to 25%, The up- 
per level can be read and set with SET A 
and the lower level with SET B. 



Variable hysteresis A has an up- 
per frequency limit of 120 MHz. 
In PM 6680B it can only be 
used for FREQ A, while on 
PM 668 1 it can be used for all 
one-channel measurements on 
Input A. 



■ Trigger Indicators 

One indicator for each of input A and B 
shows the status: 
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Blinking The signal crosses the 
hysteresis band and the 
input is triggering correctly. 

On The signal is above the 
trigger level. 

Off The signal is below the 
trigger level, 

The trigger indicators operate 
Its while you set the trigger level 
via the SELECT/SET key. This 
way you can see when the input 
triggers correctly even though 
you cannot see the measuring 
results on the display. 



Filter 

■ Analog Low-pass, Filter 

Input A 

if you cannot obtain a stable reading, the 
signal-to-noise ratio is too poor (assu- 
mably poorer than -6 to -1 0 dB), and 
you should use a filter. 



FILTER 




PM 6680B/6681 has an 
analog LP filter with cutoff 
frequency of approxi- 
mately 100 kHz, and a sig- 
nal rejection of 40 dB at 
1 MHz. 




Figure 3-3 Characteristics of LP filter. 



made, when the noise components are 
significantly higher in frequency than the 
fundamental signal. 

■ Digital Low-pass Filter 
input A and B 

With trigger Hold Off, it is possible to in- 
sert a dead time in the input trigger cir- 
cuit. This means that the input of the 
counter ignores ail hysteresis band cross- 
ings by the input signal during a preset 
time. 

When you set the Hold Off time to approx. 
75% of the cycle time of the signal, (erro- 
neous) triggering is inhibited around the 
point where the input signal returns 
through the hysteresis band. When the sig- 
nal reaches the trigger point of the next cy- 
cle, the set Hoid Off time has elapsed 
and one (correct) new triggering occurs. 

To use the Hold Off feature effectively 
you must have a rough idea of the fre- 
quency to be measured; otherwise, set- 
ting the Hold Off time is not easy. 

A Hoid Off time that is too long may give 
a perfectly stable reading, but have a fre- 
quency that is too low. in such a case, 
triggering occurs only on every 2nd, 3rd or 
4th cycle. A Hold Off time that is too short 
< V 2 cycle time also leads to a stable 
reading. Here one noise pulse is 
counted for each half-cycle. 

Use an oscilloscope for verification if you 
are in doubt about which frequency you 
measure on. 




Accurate frequency measurements of 
noisy LF signals (up to 200 kHz) can be 
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Figure 3-4 Digital LP filter using Hold 
Off operates in the meas- 
uring logic, not in the in- 
put amplifier. 



Impedance 

50iV1 MQ The input impedance can 
be set to 1 MQ or 50Q. 




CAUTION: Switching the impedance 
to 50Q when the Input voltage is 
above 12Vrms may cause perma- 
nent damage to the input 
amplifier. 



Slope 




One press on the SLOPE 
key changes trigger slope 
from positive to negative or 
from negative to positive. 
Check the annunciator in 
the display directly above 
the key to see the selected 
slope. Trigger slope is es- 
sentia! for time measure- 
ments, and totally unimpor- 
tant for frequency meas- 
urements, 



Attenuation 



1X/10X 




One press on the 1X/10X 
key changes attenuation 
from 1 X to 1 0X or from 
10X to IX, Check the an- 
nunciator in the display di- 
rectly above the key to see 
selected attenuation. 



Use the attenuator to attenuate exces- 
sive signals. 



DC /AC Coupling 



AC/DC 




One press on the AC/DC 
key changes attenuation 
from AC to DC or from DC to 
AC. 



Check the annunciator in the display di- 
rectly above the key to see selected cou- 
pling. 




Figure 3-5 AC coupling a symmetri- 
cal signal 



Use the AC coupling feature to eliminate 
unwanted DC signal components. Always 
use AC coupling when the AC signal is 
superimposed on a DC voltage, which is 
greater than can be offset with the 
counter’s trigger level setting. However, 
we recommend AC coupling in many 
other measurements anyway. 



3-6 Input Amplifier 





Figure 3-6 



Missing trigger events 
due to AC coupiing. 









- 




Lt-cci — ' 











Figure 3-7 



AC coupling a signal with 
low duty factor. 



When you measure symmetrical signals, 
such as sine and square waves or trian- 
gles, AC coupiing filters out all DC compo- 
nents. This means that a 0 V trigger level 
is always centered around the middle of 
the signal where triggering is most stable. 

Signals with changing duty factor or with 
a very low duty factor do require DC cou- 
pling. Figure 3-6 shows how puises can 
be missed, while Figure 3-7 shows that 
triggering does not occur at all because 
the signal amplitude and hysteresis band 
are not centered. 



How to Reduce or 
Ignore Noise and 
Interference 

Sensitive counter input circuits are of 
course also sensitive to noise. By matching 
the signal amplitude to the counter’s input 
sensitivity, you reduce the risk for errone- 
ous counts from noise and interference. 
These could otherwise ruin a measure- 
ment. 







Figure 3-8 Narrow hysteresis give er- 
roneous triggering on 
noisy signals. 






yNmh . 



Figure 3-9 Wide trigger hysteresis 
give correct triggering. 
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To ensure reiiabie measuring results, 

PM 6680/6681 has the following func- 
tions to reduce or eliminate the effect of 
noise: 

- 10X input attenuator 

- Continuously variable trigger level 

- Continuously variable hysteresis for 
some functions 

- Analog low-pass noise suppression fii- 

ter 

- Digital low-pass filter, (frequency trig- 
ger Hold Off) 

To make reiiabie measurements possible 
on very noisy signals, you may use sev- 
eral of the above features simultaneously, 

Optimizing the input amplitude and the 
trigger level, using the attenuator and the 
trigger control, are independent of input 
frequency and useful over the entire fre- 
quency range. LP filters function selec- 
tively over a limited frequency range. 

Trigger Hysteresis 

The signal needs to cross the 20 mV in- 
put hysteresis before triggering occurs. 
This hysteresis prevents the input from 
self-oscillating and reduces its sensitivity 
to noise. Other names for trigger hystere- 
sis are ‘trigger sensitivity’ or ‘noise immu- 
nity’, which explain the various charac- 
teristics of the hysteresis. 




Figure 3-fO Erroneous Counts when 



noise passes the hyster- 
esis. 

Figures 3-9 and 3-10 show how spurious 
signals can cause the input signal to 
cross the trigger or hysteresis window 
more than once per input cycle and 
cause erroneous counts. 




Figure 3-1 1 Trigger Uncertainty due 
to Noise. 



Figure 3-11 shows that less noise still af- 
fects the trigger point by advancing or de- 
laying it, but it does not cause erroneous 
counts. This trigger uncertainty is of par- 
ticular importance when measuring low 
frequency signals, since the signal slew 
rate (in V/s) is low for LF signals. To re- 
duce the trigger uncertainty, it is desirable 
to cross the hysteresis as fast as possi- 
ble. 







I, 
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Figure 3-12 Low Amplitude delays 
the Trigger Point. 

Figure 3-12 shows that a high amplitude 
signal passes the hysteresis faster than a 
low amplitude signal, For low frequency 
measurements where the trigger uncer- 
tainty is of importance, do not attenuate 
the signal too much, and set the sensitiv- 
ity of the counter high. 

In practice however, trigger errors caused 
by erroneous counts (Figures 3-9 and 3- 
10 ) are much more important and re- 
quire just the opposite measures to be 
solved. 

To avoid erroneous counting caused by 
spurious signals, you need to avoid ex- 
cessive input signal amplitudes. This is 
particularly valid when measuring on high 
impedance circuitry and when using the 
1 MQ input impedance. Under these con- 
ditions, the cables easily pick up noise. 

External attenuation and the internal 10X 
attenuator reduces the signal amplitude, 
including the noise, while the internal sen- 
sitivity control in the counter reduces the 
counter’s sensitivity, including sensitivity 
to noise, Reduce excessive signals with 
the 10X attenuator or with external coax- 
ial attenuators. If the signal has a poor 
signal-to-noise ratio (less than 20dB), you 
may have to use the Variable Hysteresis 
A. 



How to use Trigger Level 
Setting 

For most frequency measurements, the 
best triggering is obtained by positioning 
the trigger level at mid amplitude, 

When measuring LF sine wave signals 
with little noise, you may want to meas- 
ure with a high sensitivity (narrow hystere- 
sis band) to reduce the trigger uncer- 
tainty. Triggering at or close to the middle 
of the signal leads to the smallest trigger 
(timing) error since the signal slope is 
steepest at the sine wave center, see Fig- 
ure 3-13. 




Figure 3-13 Timing error due to slew 



rate. 



When you have to avoid erroneous 
counts due to noisy signals, see Figure 3- 
10, expanding the hysteresis window 
gives the best result when you center the 
window around the middle of the input 
• signal. The input signal excursions be- 
yond the hysteresis band should be 
equally large. 

■ AUTO Trigger 

For frequency measurements, the Auto 
Trigger function automates the trigger 
level setting to 60 % of the peak to peak 
amplitude. It does this with a successive 
approximation method, by which the sig- 
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nal's MIN. and MAX. levels are identified, 
i.e., the levels where triggering just stops, 
After this MiN./MAX. probing, the counter 
sets the trigger level to the average value 
of these two extremes. 

Before each frequency measurement the 
counter repeats this signal probing to 
identify new MIN/MAX values. A prereq- 
uisite to enable AUTO triggering is there- 
fore that the input signal is repetitive, i.e,, 
>1 00 Hz. Another condition is that the sig- 
nal amplitude does not change signifi- 
cantly after the measurement has 
started. 

NOTE: AUTO trigger limits the maximum 
measuring rate when an automatic 
test system makes many measure- 
ments per second. Here you can in- 
crease the measuring rate by switch- 
ing off this probing if the signal ampli- 
tude is constant: 

One single command and the AUTO 
trigger function determines the trigger 
level once and enters it as a fixed trig- 
ger level. 



■ Harmonic Distortion 

As rule of thumb, stable readings are free 
from noise or interference, 



However, stable readings are not neces- 
sary correct: harmonic distortion can 
cause erroneous yet stable readings. 




Sine wave signals with much harmonic 
distortion, Figure 3-15, can be measured 
correctly by shifting the trigger level to an 
suitable level or by using the continu- 
ously variable sensitivity setting (Figure 
3-14) that is accessible via the Aux Menu. 
You can also use trigger Hold Off. 
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Introduction to 
this Chapter 

This chapter describes the different meas- 
uring functions of the counter. The func- 
tions have been grouped as foilows: 

Frequency measurements 

- Frequency. 

- Period. 

- Ratio. 

- Burst frequency and PRF. 

- FM. 

-AM. 

Time measurements 

- Time inten/ai. 

- Puise width. 

- Duty factor. 

- Rise/Fail-time. 

Totalize measurements 

- Totaiize A minus B Manuai. 

- Totalize A minus B during a preset time. 

- Totalize A started/stopped by B. 

- Totaiize A gated by B, singie. 

~ Totalize A gated by B accumuiated 
during a preset time. 

Phase 

Voltage 

- Vmax, Vmin. 

- VPP. 

- Gated voitage measurements. 




i 
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Frequency Measurements 



FREQ A 

The PM 6680B measures frequency be- 
tween 0 Hz and 225 MHz on the A input 
while the PM6681 measures between 
0 Hz and 300 MHz. 

Frequencies above 100 Hz are best 
measured using the AUTO triggering and 
the default measurement time of 200 ms. 
When preset, the counter always starts 
up with Frequency A selected and AUTO 
on, ready to measure. 

■ Summary of Settings for Good 
Frequency Measurements: 

- AC-coupling. 

- Variable hysteresis. 



FREQ C 

With an optional prescaler both counter 
can measure up to 4.5 GHz on the op- 
tional C-input. The C-input is fully auto- 
matic and no settings are available. 



Hystere si s ban d 

T r i gger level 



Trigger points 




Reset points 



Figure 4-1 Frequency is meas- 
ured as the inverse of 
the time between the 
one trigger point and 

the next. f= - 
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PER A 



From a measuring point of view, the pe- 
riod function is identical to the frequency 
function. This is because the period of a 
cyclic signal has the reciprocal value of 
the frequency { Vr). 

In practice there are two minor differences. 

1. Where the counter calculates FRE- 

QUENCY as: 

^ number of cycles 
actual gate time 

it calculated PERIOD as: 

actual ga t e time 
^ number of cycles 

2. In the PERIOD mode, the counter uses 

no prescaler, resulting in a 160 MHz 
maximum frequency. 

Ail other functions and features as de- 
scribed earlier under "Frequency" apply 
to Period measurements. 



RATIO A/B 



To find the ratio between two input fre- 
quencies, the counter counts the cycles 
on two channels simultaneously and di- 
vides the result on the primary channel 
with the result on the secondary channel 



Ratio can be measured between A and B 
inputs or between C and B inputs. 



Note that the resolution calcula- 
tions are very different as com- 
pared to frequency measure- 
ments. 



BURST 



A burst signal as in Figure 4-2 has a carrier 
wave (CW) frequency and a modulation fre- 
quency, also called the pulse repetition fre- 
quency (PRF), that switches the CW signal 



on and off, 


cw 




Burst 


lltliii 


Signal liH 




PRF — 


__j^' 


Figure 4-2 


Burst signal. 



PM 6680B/6681 can measure burst sig- 
nals with or without external arming sig- 
nals. To measure with external arming sig- 
nals, See Chapter 5 "Measurement Con- 
trol" about arming and amiing delay. 

When measuring bursts on the A-input, 
the maximum burst frequency is 
160 MHz, and the minimum number of cy- 
cles in a burst is three. 

■ Triggering 

Bursts with a PRF above 50 Hz can be 
measured with auto triggering on, 

The out-of-sync error described under 
heading "Possible errors" on page 4- 5 
may occur more frequently when using 
autotrigger. 

When PRF is below 50 Hz and when the 
gap between the bursts is very small, use 
manual triggering. 

Try using auto once to make the counter 
set fixed trigger levels; it will work in most 
cases. 
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Burst Frequency with Auto 
Sync. 

You can measure the frequency on input 
Aand B to 160 MHz and on input C (us- 
ing PM9625) to 3 GHz with the internaliy 
syncronized BURST function as follows; 

Internal burst synchronization 
Ik^ works best with the PM9625 
prescaler. You can also use 
PM9621 andPM9624, but with 
limited specifications. 

- Select a measurement time that is 
shorter than the burst duration minus 
two burst cycles or puises, (minimum 
minus 15ps). 

- Press AUX MENU, select fauVStr, and 
press ENTER. 

- Select channel A, B, C or E as meas- 
urement input, and press ENTER. 

- Press HOLD OFF SET and enter a 
sync delay longer than the burst dura- 
tion and shorter than the burst repeti- 
tion period. See Figure 4-5. 

- Press ENTER to measure. 

■ Selecting Measurement Time 

The measurement time must fit inside the 
burst. Should the measurement also in- 
clude a part of the burst gap, no matter 
how small, the measurement is ruined. 
Choosing a measurement time that is too 
short is better since it only reduces the 
resolution. Making burst frequency meas- 
urements on short bursts means using 
short measurement times, giving a 
poorer resolution than normally achieved 
with the counter. 



■ How Does the Sync Delay 
Work? 

The sync delay works as an internal start 
arming delay: it prevents the start of a 
new measurement until the set sync de- 
lay has expired. See Figure 4-3, 

! Measure 






Figure 4-3 Measuring the frequency 
of the carrier wave signal 
in a burst 

After the set measurement time has started, 
the counter synchronizes the start of the 
measurement with the second trigger event 
in the burst. This means that the measure- 
ment does not start erroneously during the 
Burst Off duration or inside the burst. 

■ Possible Errors 

Before the measurement has been syn- 
chronized with the burst signal, the first 
measurement(s) could start accidentally 
during the presence of a burst. If this 
would happen and if the remaining burst 
duration is shorter than the set measure- 
ment time, the readout of the first meas- 
urement will be wrong. However, after 
this first measurement, a properly set 
start-arming sync delay time will synchro- 
nize the next measurements. 

In manually operated applications, this Is 
not a problem, in automated test systems 
where the result of a single measurement 
sample must be reliable, at least two 
measurements must be mads, the first to 
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synchronize the measurement and the 
second from which the measuring result 
can be read out. 

Autosync on Slow-Starting 
Burst, (PM 6681 only) 

Burst may start a bit slowly especially RF 
bursts. The result when measuring the 
burst frequency will then be erroneous un^ 
less the first few pulses are excluded 
from the measurement. 



Arm Start delay 

\ Measuring time 

Altil All 




[Burst Sync delay 


Vffll 


If 



Figure 4-4 Three times must be set 



to measure the correct 
part of a burst 



■ Preparations 

- Turn off the AUTO function. 

- Set the triggering so that the counter 
triggers correctly. 

■ Turning on Burst 
Measurements 

- Press AUX MENU. 



tion and shorter than the burst repeti- 
tion period. See Figure 4-5. 

- Press ENTER to measure. 

- Press MEAS TIME and select the 
shortest time. 

- increase the measurement time until 
you get the number of digits you want, 
Take care not to increase it so much 
that the counter counts incorrectly. 

- Now the counter measures the burst 
frequency on the burst, starting with 
the first pulse. 

So far this description is the same as for 

earlier firmware releases. 



■ Turning on Arming Delay 



- Press START ARM. 



- Select PCS and press ENTER. 

- Select CHRP E and press ENTER. 

- Select dELR!J t i. if you want a time 
delay or dELRd [ nb. if you want an 
event delay, and press ENTER, 



Enter an ARM START delay that 
equals the part of the burst that you 
want to mask and press ENTER. 



Now the counter measures on the re- 
maining part of the burst. 



As long as BURST Is ON, the ar- 
ming delay is triggered by the 
burst itself, not by the arming 
signal on input E. 



- Select BURST. 

- Press ENTER. 

- Select A, B. C or E and press EN- 
TER (C works best with the PM9625 
prescaler. You can also use PM9621 
and PM9624, but with limited specifi- 
cations). 

- Press HOLD OFF SET and enter a 
sync delay longer than the burst dura- 



■ Turning Off 

Don’t forget to turn off arming start when 
you turn off BURST in the AUX MENU or 
change function. Othenwize, the counter 
will not measure unless there is an arm- 
ing signal on the E input. 
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Burst PRF 

The burst repetition frequency can be 

measured by using the Hold Off: 

- Press TIME and enter a measure- 
ment time that gives you the resolu- 
tion you want. 

-Turn off SINGLE. 

- Press HOLD OFF ON. 

- Press HOLD OFF SET and enter a 
sync delay longer than the burst dura- 
tion and shorter than the burst repeti- 
tion period. See Figure 4-5. 

- Press ENTER to measure. 



Signal *****^**^* 

__ Sy nc , de lay 

Figure 4-5 Set the sync delay so 
that it expires in the gap 
between the bursts. 



■ How does PRF work? 

The PRF Is the number of bursts per sec- 
ond. This means that the counter must 
count one pulse in each burst. 




Figure 4-6 Measuring Burst Pulse 



Repetition Frequency. 



When the PRF function is on and the 
counter is triggered, all further input trig- 
gering is blocked until the PRF sync de- 
lay has expired. When correctly set, the 
PRF delay should expire in the gap be- 
tween the bursts, making the counter 
ready to measure again when the next 
burst arrives. 

The selected measurement time is not 
used for synchronization, it only decides 
how many bursts the counter should use 
in its averaging, i.e., the resolution. 
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Frequency 
Modulated Signals 

A frequency moduiated signal is a carrier 
wave signal (CW frequency= fo) that 
changes in frequency to values higher 
and lower than the frequency fo. It is the 
modulation signal that changes the fre- 
quency of the carrier wave, 

The counter can measure: 

/b Carrier frequency. 

fmax Maximum frequency, 

fmin Minimum frequency. 

Afmax Modulation swing=fmax -fo . 

Carrier Wave Frequency fo 

To determine the carrier wave frequency, 
measure fmean which is a close approxi- 
mation of fo. 

Select the measurement time so that the 
counter measures an integral number of 
modulation periods. This way the positive 
modulations compensate negative modula- 
tions. 

Example: If the modulation frequency is 
50 Hz, the measurement time 200ms will 
make the counter measure 10 complete 
modulation cycles. 

If the modulation is non-continuous, like a 
voice signal, its is not possible to compen- 
sate positive modulations with negative 
modulations. Here, a part of a modulation 
swing may remain uncompensated for, 
and lead to a measuring result that is too 
high or too low. 




Figure 4-7 Frequency modulation 



In the worst case, exactly half a modula- 
tion cycle would be uncompensated for. 
Here the maximum measuring uncer- 
tainty is as follows: 



fo - fmean- ± 



Aimax 

tmeasuring * fmoduiatioft 



For very accurate measurements of the 
carrier wave frequency fo, measure imme- 
diately on the unmodulated signal with 
f=fo, if this signal is accessible. 



■ Modulation Frequencies 
Above 1 kHz 

- Turn OFF Single. 

- Set a long measurement time that is an 
even multiple of the modulation frequency. 

You will obtain a good approximation when 
you select a long measurement time, for in- 
stance 10 s, and when the modulation fre- 
quency is high, above 1000 Hz, 

■ Low Modulation Frequencies 

Press STAT and select MEAN. Make a 
large number of measurements and let 
the counter calculate the mean value of 
the measuring results. 
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You wii! usually get good results with 
0.1 s measurement time per sample and 
more than 30 samples {n > 30). You can 
try out the optimal combination of sample 
size and measurement time for specific 
cases, It depends on the actual fo and 
Af/nax. 

Here the sampling frequency of the meas- 
urement (1/measurement time) Is asynchro- 
nous with the modulation frequency. This 
leads to individual measuring results which 
are randomly higher and lower than fo. The 
statistically averaged value of the frequency 
fmean approaches fo when the number of 
averaged samples is sufficiently targe, 

When the counter measures instantane- 
ous frequency values (when you select a 
very short measurement time), the RMS 
measuring uncertainty of the measured 
value of fo is: 



Afmax 

If you use the STATistics function, as de- 
scribed above, and the MATHematics 
function simultaneously, the counter can 
display Afmax immediately. 

The MATH function (K’^'X-*-L)/M, can sub- 
tract the value offO from the value of 
fmax, which leads to: 

A /max = /max ~ /o. 

Enter the constants: K=1 , L=/o and M=1 . 



Errors in fmax, fmin, and 
Afmax 

A measurement time corresponding to 
Vio cycle, or 36° of the modulation sig- 
nal, leads to an error of approx 1 .5%. 




Select the measurement time: 



fo - fn 




* A /max 



^measure — 



1 

10 'i' f modulation 



where n is the number of averaged sam- 
ples of /. 

fmax 

— Press STAT and select MAX. 

— Press TIME and select a short meas- 
urement time. 

— Set number of samples for statistics 
to 1000 or more. 



fmin 

- Press STAT and select MiN. 

- Press TIME and select a short meas- 
urement time. 

- Set number of samples for statistics 
to 1000 or more. 




Figure 4-8 Error when determin- 
ing fmax- 



0 be confident that the captured maximal 
frequency really is fmax, you must select 
a sufficiently large number of samples, 
for Instance n> 1000. 
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AM Signals 

The counter can usually measure both 
the carrier wave frequency and modula- 
tion frequency of AM signals. These 
measurements are much like the burst 
measurements described In this manual. 

Carrier Wave Frequency 

The carrier wave (CW) Is only continuously 
present in a narrow band in the middle of 
the signal. If the sensitivity is too low, cycles 
will be lost, and the measurement ruined. 

To measure the CW frequency: 

- Select a measurement time that gives 
you the resolution you want. 

- Turn off AUTO. 

- Select AC. 

- Select IX to get a narrow hysteresis 
band. 

- Press SET A to select OV trigger level. 

- if the counter triggers on noise, widen 
the hysteresis band with the ‘variable 
hysteresis’ function in the AUX MENU 




Figure 4-9 Effects of different sensi- 



tivity when measuring the 
CW Frequency of an AM 
signal. 



Modulating Frequency 

The easiest way to measure the moduiat- 
ing frequency is after demodulation, if no 
suitable demodulator is available, use the 
Hold Off function to measure the modula- 
tion frequency in the same way as when 
measuring Burst PRF. 

- Press MEASUREMENT TIME and en- 
ter a measurement time that gives 
you the resolution you want. 

-turn off SINGLE. 

- Press HOLD OFF ON. 

- Press HOLD OFF SET and enter a 
sync delay of approximately 75% of 
the modulating period. See Figure 4- 

5. 

- Press ENTER to confirm. 

- turn off AUTO. 

Press SET A and enter a trigger level that 
makes the counter trigger according to 
Figure 4-1 OA or use AUX MENU to set a 
hysteresis that makes the counter trigger 
according to Figure 4-10B. 



Sync, delay 




Measured cycles 



Figure 4-10 Measuring the modulat- 
ing frequency. 
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Theory of 
Measurement 

Reciprocal Counting 

Simple frequency counters count the 
number of input cycles during a preset 
gate time, for instance one second. This 
leads to a ±1 input cycle count error that, 
at least for iow-frequency measurements, 
is a major contribution to uncertainty. 

However, the PM 6680B/6681 uses a 
high resolution, input signal synchro- 
nized, reciprocal counting technique. 

With this technique, the PM 6680B/6681 
counts an exact number of integral input 
cycies, thereby omitting the ± 1 input cy- 
cle error. 




measurement. 



After the start of the set measurement time, 
the counter synchronizes the beginning of 
the actual gate time with the first trigger 
event (ti) of the input signal it measures on. 

In the same way, the counter synchro- 
nizes the stop of the actual gate time with 
the input signal, after the set measure- 
ment time has elapsed. The multi-register 
counting technique in the 
PM 6680B/6681 allows you to simultane- 
ously measure the actual gate time (tg) 



and the number of cycles (n) that oc- 
curred during this gate time. 

Thereafter, it calculates the frequency ac- 
cording to Mr. Hertz's definition: 



The PM 6680B measures the gate time, 
tg, with a resolution of 250 ps, and 
PM 6681 with 50 ps, independent of the 
measured frequency. Consequently the 
use of prescaiers does not influence the 
quantization error. Therefore, the relative 
quantization error is: 250 ps/tg for 
PM6680Band 50 ps/tg for PM 6681. 

Fora 1 -second measurement time, this 
value is: 

250^3 ^ 250^10“^^ = 2.5^=10“^° for 6680 

1 S 

and 

^^ = 50«^10“'^^ = 5^10“''^ for 6681 

1 s 

Except for very low frequencies, tg is nearly 
identical with the set measurement time. 

Sample-Hofd 

If the input signal disappears during the 
measurement, the counter will behave 
like a voltmeter with a sample-hold fea- 
ture and show the result from the pre- 
vious measurement. 

Timeout 

Mainly for GPIB use, you can manually 
select a fixed timeout in the AUX MENU. 
The range of the fixed timeout is 100 ms 
(64 ms for PM6681 ) to 25.5s, and the de- 
fault setting is OFF. 
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Select a time that is longer than the cycle 
time of the lowest frequency you are go- 
ing to measure; multiply the time by the 
prescaling factor of the input channel and 
enter that time as timout. 

When no triggering has occurred during 
the timeout time, the counter will show 
no 5OTL 

Measuring Speed 

The set measurement time determines the 
measuring speed. For continuous signals, 



when AUTO is on and can be increased to: 

Speed = 

^ %+ 0.001 

with AUTO turned off, or via GPIB; 

% + 0 , 0001 4 

■ Frequency Average and Single 
Cycle Measurements 

To reduce the actual gate time or measur- 
ing aperture, PM 6680B/6681 has very 
short measurement times and a measure- 
ment time called SINGLE. The latter means 
that the counter can measure during only 
one cycle of the input signal. In applications 
where the counter uses an input channel 
with a prescaler, the divider causes the SIN- 
GLE measurement to last as many cycles 
as the divider factor. If you want to measure 
with a very short aperture, use an input with 
the lowest possible divider factor. 

■ Prescaling May Influence 
Measurement Time 

Prescalers do influence the actual gate 
time to some extent. For example this may 



be a problem when measuring the carrier 
wave frequency in a short butst signal. 

Figure 4-1 2 shows the effect of the 
2. 7-GHz prescaler. For 16 input cycles, 
the prescaler gives one (shaped) output 
cycle. When the counter uses a pres- 
caier, it counts the number of prescaled 
output cycles, heref/16, The display 
shows the correct input frequency since 
the microcomputer compensates for the 
effect of the dividing factor d as follows; 



Inpui 

signal 




After 

prescaler 


j 


!/16 






16 periods 



Figure 4-12 Divide-by-16 Prescaler. 



Prescalers do not reduce resolution in re- 
ciprocal counters. The relative quantiza- 
250 ps 

tion errons still : — —■■■■. 

b 

The prescaling factors are as follows: 



Function 


Prescaling 

factor 

66808 6681 


BURST Af160 MHz) 


1 


1 


FREQ A (225/300 MHz) 


2 


4 


FREQ A, negative slope 
(160 MHz) 


1 


1 


FREQ B (160 MHz) 


1 


1 


FREQC (1.3GHZ1 


256 


512 


FREQ C (2.7 GHz) 


16 


32 


FREQC(4,2&4.5 GHz) 


32 


64 


Ail other func-tions 
(160 MHz) 


1 


1 
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Note that a “SINGLE" cycle measure- 
ment in FREQ A measures two input cy- 
cles in PM 6680B and four cycles in 
PM 6681. You can however force FREQ 
A SINGLE to measure on one input cycle 
by selecting negative trigger slope, 



■ LF Signals 




Figure 4-13 Measurement Time. 



Signals below 50 Hz must be measured 
with manual triggering. When measuring 
pulses with a low repetition rate, for exam- 
ple, when you measure a 0.1 Hz pulse 
with a non-prescaled function like PE- 
RIOD, the measurement will require at 
least the duration of one cycle, that is 
1 0 seconds, and worst case nearly 20 
seconds. The worst case is when a trig- 
ger event took place just before the begin- 
ning of a measurement time (Figure 4- 
1 3). Measuring the frequency of the 
same signal will take twice as long, since 
frequency measurements prescales the 
signal by two. 

Even if you have chosen a short meas- 
urement time, this measurement will re- 
quire between 20 and 40 seconds. 



■ HF Signals 

As mentioned before, a prescaler in the 
C-input divides the input frequency be- 
fore it is counted by the normal digital 
counting logic. The division factor is 
called prescaler factor &r\6 has a value of 
256 for PM9621 , a value 16 for PM9624, 
and 32 for PM9625, That means that an 
input C frequency of, e.g., 1.024 GHz is 
transformed to 4 MHz In PM9621 , 

64 MHz in PM9624, and 32 MHz in 
PM9625. 

In PM9621 every 256th input cycle is 
counted; in PM9624 every 16th cycle is 
counted; and in PM9625 every 32nd cy- 
cle is counted. 

Prescalers are designed for optimum per- 
fonnance when measuring stable continu- 
ous RF. Prescalers are not stable and 
would like to self-oscitlate when there is 
no input signal present. To prevent a pres- 
caler from oscillating, PM9621 and 
PM9624 incorporate a "go-detector." The 
Go-detector continuously measures the 
level of the input signal and simply blocks 
the prescaler output when no signal, or a 
signal that is too weak, is present. The 
PM9625 uses a technique like the normal 
A input and does not self-osciilate. 



0 .^> 


■ — i -N i 


, To counting 






j “ j ’’ iogtc 




Go-detector | J 





Figure 4-14 Go-deteclor In the pres- 



calers. 

Despite the counter’s ability to measure 
during very short measurement times, 
the presence of a burst signal to be meas- 
ured should be as follows: 

Min burst> (presc. factof) (Inp. cycle time) 
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Time Measurements 




Introduction 

The base for all time interval measure- 
ments is to measure the time between a 
start and a stop condition, in addition to 
the basic Time A to B, the 
PM 6680B/6681 also offers Pulse Width 
and Rise/Fall-time measurements. 




tween the trigger point and the reset 
point. Accurate measurements are 
possible only if the hysteresis band is 
narrow and centered around 50% of 
the amplitude. 



Triggering 

The set trigger level and trigger slope de- 
fine the start and stop triggering. 

if AUTO is on, the counter sets the trigger 
levei to 50% of the signal amplitude, 
which is ideal for time measurements. 

■ Summary of Settings for Good 
Time Measurements: 

- High signal levei. 

- Steep signal edges. 

- AUTO ONCE, that Is freezing the lev- 
els determined by AUTO, is normally 
the best choice when making time 
measurements. 

- DC-coupling. 

- 1X Attenuation. 



TIME A-B 



Measures the time between a start condi' 
tion on the A-input, and a stop condition 
on the B-input. 



Press SWAP if the start condition is on the 
B-input, and a stop condition on the A-input. 
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When the same (common) signal source 
supplies both start and stop trigger 
events, connect the signal to input A. 
Then make an internal interconnection of 
the input signal to both channels by 
pressing the COM A key, 



P WIDTH A 



The counter measures the pulse width on 
input A. 

Press SWAP to measure the pulse with 
on input B. 

- -- gives positive pulse width. 

- gives negative pulse width, 

The selected trigger slope is the start trig- 
ger slope. The counter automatically se- 
lects an inverse polarity as stop slope. 




Figure 4-16 Trigger levels for rise/fall 



measurements. 

By convention, rise-/fall-time measure- 
ments are made with the trigger levels 
set to 10% (start) and 90% (stop) of the 
maximum pulse amplitude, see Figure 4- 
1 6. For ECL circuits, these levels are 
20% (start) and 80% (stop), so for ECL, 
you must set manual trigger levels. 



DUTY F A 



RISE/FALL A 

TTie counter measures the time from when 
the signal passes 1 0% of its amplitude to 
when it passes 90% of its amplitude. 

Rise and fall time can only be measured 
on input A. The counter automatically se- 
lects COM A and disables all B-input con- 
trols except SET B, 

- -r- gives rise-time, 

gives fall-time. 

SET A sets the low level (10%). 

- SET B sets the high level (90%). 

- AUTO sets the trigger levels to 10% 
and 90% of the signal level. 



Duty factor (or duty cycle) is the ratio be- 
tween pulse width and period time. 

PM 6680B/6681 determines this ratio by 
first doing a pulse width measurement 
then a period measurement and calculat- 
ing the duty factor as: 



Duty factor = 



Pulse width 
Period 



This takes 2x the set measure- 
ment time. 



gives positive duty factor. 

- ^ gives negative duty factor. 
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Measurement Errors 

Hysteresis 

The trigger hysteresis, among other 
things, causes measuring errors, see Fig- 
ure 4-1 7. Actual triggering does not occur 
when the input signal crosses the trigger 
level at 50 percent of the amplitude, but 
when the input signal has crossed the en- 
tire hysteresis band. 

Start 




Figure 4-17 Trigger hysteresis 



The hysteresis band for PM 6680B/6681 
is about 20 mV with attenuation IX, and 
200 mV with attenuation 1 X. 

To keep this hysteresis trigger error low, 
the ATTenuator setting should be IX 
when possible. Use the 10X ATT position 
only when input signals have excessively 
large amplitudes or you need to set trig- 
ger levels higher than 5.1 V.Overdrive 
and Pulse Rounding 

Additional timing errors may be caused 
by triggering with insufficient overdrive, 
see Figure 4-18. \Nhen trigger occurs too 
close to the maximum voltage of a pulse, 
two phenomena may influence your 
measurement uncertainty: overdrive and 
rounding, 




Figure 4-18 Insufficient overdrive 



causes Trigger Error. 

Overdrive: When the input signal crosses 
the hysteresis band with only a mar- 
ginal overdrive, triggering may take 
some 1 00 ps longer than usual. The 
specified worst case 50 ps (1 ns in 
PM 6680B) systematic trigger error in- 
cludes this error, but you can avoid it 
by having adequate overdrive. 
Rounding: Many very fast pulses do suf- 

fer from pulse rounding, overshoot, or 
other aberrations. Pulse rounding can 
cause significant trigger errors, par- 
ticularly when measuring on fast cir- 
cuitry. 

Auto Trigger 

Auto Trigger is a great help especially 
when you are measuring on unknown sig- 
nals. However, overshoot and ringing 
may cause AUTO to choose slightly 
wrong MIN and MAX signal levels. This 
does not affect measurements like fre- 
quency, but, for instance rise-time meas- 
urements may be affected. 

Therefore, when working with known sig- 
nals such as logic circuitry, set the trigger 
levels manually. Use freezed settings for 
AUTO for convenience, 

Always use manual trigger levels if the 
time interval repetition rates drop below 
100 Hz. 
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Totalize 



Totalize General 

Totalize functions summarizes the num- 
ber of trigger events on the counter input. 

The AUX MENU provides additional total- 
ize functions, such as totalize via input E 
and totalize measurements during a pre- 
set gate time. 



FUNCTION Select TOT A MAN by 

^ pressing the FUNCTION 
^ key. 



TOT 

ST/STOP 




Start and stop the totaliza- 
tion manually by pressing 
the TOT ST/STOP key. 
Repetitive start/stops 
causes the counter to accu- 
mulate the number of 
events. 




TOT A-B MAN 



This mode enables you to totalize (count) 
the number of trigger events on channel 
A. Start and stop of the totalizing is manu- 
ally controlled. 



if a second signal is simultaneously con- 
nected to input B, this mode totalizes the 
number of trigger events on A minus the 
number of trigger events on B. 



When you only want totalization 
on A, disconnect lead on input 
B, to avoid miscounting from the 
subtracting B input (if you don’t 
disabie B via the AUX menu as 
described on the next page). 



HOLD 




Press HOLD to get an in- 
termediate result v/ithout 
stopping the totalizing. 



MEAS 

RESTART 




Press the RESTART key 
when you want to reset the 
total sum to zero. 



Manual trigger level settings 
must (normally) be used (un- 
less>50 Hz pulse repetition rate). 



■ Applications 

The TOT A-B MAN makes it possible, for 
instance, to make differential flow meas- 
urements in control systems. Example: 
the contents of a parking lot are the num- 
ber of cars that pass the entrance (A), mi- 
nus the ones passing the exit (B) gate. 
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■ Range 

Counts to 2‘i‘l 0® events at rates to 
160 MHz. 



TOT A MAN 

Via the AUX MENU code entry (Code 
8.11 ), it is also possible to select TOT A 
MAN, with input B disconnected. This op- 
tional mode also connects the A counting 
register in series with the B counting reg- 
ister to extend the counting capability to 
TMO^^events. 

To select Totalize A man with extended 
range, proceed as follows: 

- Press the FUNCTION key to set the 
counter to the TOT A-B MAN mode. 

- Press AUX MENU. 

- Press the SELECT up or down key, 
until the display reads RU. C Odf 5. 

- Press ENTER. 

- The F.PS’ code displayed is now 8. 18. 

- Enter the value 8. 1 1. 

- Press ENTER. 

' Function, Primary, and Secondary 
codes. 

TOT A-B During a 
Preset Time 

The counter counts trigger events on A 
minus trigger events on B during a preset 
gate time. Then it shows the result and 
starts a new measurement. 



The gate time is selected with the TIME 
key. up to 400s. This function cannot use 
the shortest measurement times. If you 
set a short time, the PM 6680B will use 
50|is gate time and PM 6681 will use 
20ps. 

This measurement resembles frequency 
measurement, which also totalizes input 
trigger events during a set measurement 
time. Unlike frequency measurements, the 
number of counted trigger events here are 
not divided by the measurement time, but 
are immediately displayed. 

If you need to control the start of this 
timed totalized measurement, press 
HOLD and then RESTART to initiate 
each new measurement. 

To select timed totalize A-B, proceed as 
foliows: 

- Press the FUNCTION key until TOT A- 
B MAN is displayed. 

- Press AUX MENU. 

- Press the SELECT up or down key 
until the display reads R'J. C 0dE5. 

~ Press ENTER. 

- The F.PS code displayed is now 8. '? 
where the channel selection defined 
PS. 

- Enter the value ? I. IP. 

- Press ENTER. 

- Press TIME. 

- Enter desired preset time, 

- Press ENTER. 

- For single measurements, select 
HOLD and press RESTART when 
you want to initiate a new measure- 

: ment. 

The Totalize A-B during a pre- 
set time function derives the 




i 
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measurement start information, 
which causes the gate to open 
and the measurement timer to 
start, oniy from the primary mea- 
suring channel. This means that 
you cannot count exclusively on 
the subtracting channel. If you 
need to count on channel B 
only, you must make B the pri- 
mary channel by using the 
SWAP A-B key or by specifying 
the A UX CODE 21.22 or 2 1.21. 



TOT A Start/Stop 
by B 

Here the counter counts the number of 
pulses on the A-input. The totalizing is 
started by a pulse on B and stopped by the 
next pulse on B. After that the set measure- 
ment time has elapsed a new measure- 
ment is started, unless HOLD is on. 



TOT A Gated by B 

The counter counts pulses on the A-input 
for as long as the signal on the B-input is 
high. The total is reset and unless HOLD 
is on, a new measurement is started 
when the set measurement time has 
elapsed. 



TOT A Gated by B 
Accumulated During 
a Preset Time 

This function is the same as TOT A gated 
by B. except that the total is not reset be- 
tween each gate pulse. 

The time over which the counter accumu- 
lates single measurements can be set 
with the TIME key. This function cannot 
use the shortest measurement times. If 
you set a short time the PM 6680B will 
use 50|iS gate time and PM 6681 will use 
20fjs. 

To select Totalize A gated by B accumu- 
lated, proceed as follows: 

- Set the counter to the TOT A gated by 
B, with the FUNCTION key. 

- Press AUX MENU. 

- Press the SELECT up or down key, 
until the display reads RLl. C QdES. 

- Press ENTER. 

- The F.PS code displayed is now 10. IE’. 

- Enter the value PC. Id. 

- Press ENTER. 

- Press TIME. 

- Enter desired time over which single 
measurements should be accumu- 
lated. 

- For single measurements, press 
HOLD and press RESTART when 
you want to initiate a new measure- 
ment. 
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Phase 



What is Phase? 




Figure 4-19 Phase delay. 



Phase is the time difference between two 
signals of the same frequency, expressed 
as an angle. 

PM6680B/6681 measures phase delay 
as two consecutive measurements. First 
a period measurement and immediately 
thereafter a time interval measurement. 
The period measurement is always done 
at the stop channel (B for Phase A-B and 
A for phase B-A). The phase delay is 
then mathematically calculated as; 

360° -i- (Tim e Interval A-B) 

Period B 

or in other words: 

Phase A-B = 360° ‘k time deiay * FREQ B 



Resolution 

The frequency range for phase is 0 to 
160 MHz and the result is always dis- 
played with two decimals (resolution is al- 
ways 0.01°). 



Use SINGLE when measuring phase on 
signals <10 MHz, since averaging does 
not increase the number of digits. Use 
SINGLE, and you will avoid the problem 
with averaging signals with phase close 
to zero. 



For PM 668 1 you can caiibrate 
the input ampiifier hysteresis to 
minimize trigger errors in phase 
measurements. See Preventive 
Maintenance chapter, page 10-4. 




Figure 4-20 Phase, definition. 
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Possible Errors 

Phase can be measured on input signal 
frequencies up to 1 60 MHz. However at 
these very high frequencies, the phase 
resolution and range Is reduced. The 
resolution for a single shot phase meas- 
urement is: 

50ps 360° ‘i- FREQ PM 6681 

250ps ■!= 360° ’!■ FREQ PM 6680B 

For averaged measurements, the resolu- 
tion is: 

360° FREQ 

\'A/ ^ 

{limit at 1 ps^-- 360° FREQ) 

^ 360° ^i=FREQ 

(limit at 100 ps 360° FREQ) 

Since the phase delay is a time interval 
measurement, with a maximum attain- 
able resolution of 1 ps, the resolution at 
160 MHz is: 

(1 ps 360° ^ 160 MHz) = 0.06° 



Resolution of phase measurements 




1 10 100 Ik 100k 1M 10M 100M 1G 

Signal Freguenoy In Hz 



-I— Limit caused by counter res, (SINGLE) 

Limit caused by counter res. (AVERAGE) 

-s- Limit caused by 2-declmals on display 

Figure 4-21 Phase resolution. 

The LSD of the display is fixed at 0.01 
which means that the display itself limits 
the resolution for frequencies below 
100 kHz and shows too much information 
at frequencies above 100 kHz. Phase 
measurements are often done at lower 
frequencies, and systematic error nor- 
mally contributes more than random er- 
rors. For the sake of simple and unambi- 
guous readout, we chose to display a 
fixed format of 0.01°. 



At 500 kHz, for example, the phase reso- 
lution in PM 6681 using SINGLE meas- 
urements is: 

(50 ps 360° 500 kHz) = 0.01° 



Always turn on SINGLE when 
measuring phase below 
100 kHz. The counter always 
presents the phase angle with 2 
decimals regardless of measure- 
ment time, so there is no need 
for long measurement times. 

Use the statistical function 
"MEAN" Instead if you need 
more digits. 



■ Measuring Phase Close to 0° 

Phase measurements from A-B can be 
made from 0° and upwards, whereas 
Phase B-A measurements range from 
slightly above 0°. This difference is 
caused by a built-in delay line of approxi- 
mately 3 ns; see figure 4-22. 

Using average can cause problems if the 
result is close to zero. Even a single re- 
sult that is below zero will ruin the aver- 
aged result. 
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Figure 4-22 When the signal jitters 



and the phase is close 
to zero, At can jitter be- 
tween 0 and the time for 
one period. Averaging 
such results will give er- 
roneous results. 




proves phase. 



This delay iine assures correct measure- 
ments when start and stop occur simulta- 
neously at the BNC-inputs, that is 0° 
phase delay. The counter mathematicaily 
compensates for this delay before it dis- 
plays the result, so the delay does not in- 
fluence the accuracy of the measure- 
ment: however, it influences the measure- 
ment range, 

As a consequence, the maximum meas- 
urable phase delay is not exactly 360°, 



but slightly below 360°, The reason, once 
again, is the 3 ns delay, which would 
treat, for instance, a 359.9° phase as - 
0,1°, when measuring at high frequen- 
cies. Since the delay is fixed and the in- 
put signal period depends on the input 
signal frequency, the phase range is fre- 
quency dependent. See the following ta- 
ble, 



Range: 0° to 360° 
FREQ] 


* (1 - (3 ns « 
) 


160 MHz 


0° to 180° 


100 MHz 


0° to 250° 


10 MHz 


0° to 350° 


1 MHz 


0° to 359° 


100 kHz 


-180" to 359.9° 


10 kHz*' and below 


-180° to 
359.99° 



Table 4-1 The relationship between 
phase range and input fre- 
quency 

Any theoretical range improvement be- 
low 10 kHz is "drowned" in the fixed 
0.01° display resolution. 

The A and B input can be swapped to also 
measure Phase B-A. This phase range is 
also frequency dependent, for example: 

Range B-A: (3ns 360°^^ FREQ) to 360° 

■ Some examples; 

At 1 60 MHz, the B-A range is 1 80° to 
360°, at 1 MHz the B-A range is 1° to 
360° and below 1 0 kHz, the B-A range is 
0.01° to 360°. 

In normal phase measurements using 
lower frequencies (below 1 0 kHz), there 
are in practice no range restrictions, and 
both Phase A-B and Phase B-A cover 
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-1 80° to 360°. But for very high frequen- 
cies, you must take care to select the 
proper function. For instance at 160 MHz, 
the ranges are not even overiapping; 
Phase A-B covers -1 80° to 1 80°. 
whereas Phase B-A covers 180° to 360°, 

Inaccuracies 

The inaccuracy of Phase A-B measure- 
ments depends on several external pa- 
rameters: 

- Input signal frequency 

- Peak amplitude and slew rate for in- 
put signals A and B 

- Measurement time 

- Input signal S/N-ratio 

Some interna! parameters are also impor- 
tant: 

- Internal time delay between channel A 
and B signal paths 

- Variations in the hysteresis window be- 
tween channel A and B 

Let us look deeper into the restrictions 
and possibilities of using phase measure- 
ments in PM 6680B/6681 . 

Inaccuracy: The measurement errors 
are of two kinds: 

- Random errors 

- Systematic errors 

The random errors consist of resolution 
(quantization) and noise trigger error. 
These can be significantly reduced by av- 
eraging over a long measurement time, 

In practice, these random inaccuracies 
do not set the limit if the measurement 
time is long enough. 

Systematic e/rors consist of "inter-chan- 
nel delay difference" and "trigger level tim- 
ing" errors. Systematic errors are con- 



stant for a given set of input signals, and 
in general, you can compensate for them 
in the controller (GPIB-systems) or via 
MATH (manual operation), 

■ Random Errors 

The Phase quantization error algorithm is: 
50 ps FREQ * 360_^ 

"A/' is the number of samples in averaged 
measurements. For LF-signals up to 
1 2 kHz, N= FREQ * ( meas.time ). For 
high frequency signals, 

N~ 2000s"^ (meas.time). For instance 
a 1 MHz input signal and a 8.3 ms meas- 
urement time, "N" is 1 00; thus, the quanti- 
zation error is: 

(50ps» 1 .10'^* 360°) ^ 

VlOO 

And for the same 1 MHz input signal in a 
s/ng/e-s/?of measurement, "N" is 1; thus, 
the quantization error is: 

(SOpS'M .H0° ^- 3 6 0°) ^ ^ 

The Trigger noise error consists of start 
and sfoptrigger errors that should be 
added. Each error, for sine shaped input 
signals, is: 

360° 

V/V >i< 2 7c ’i" ratio 

Let’s use an example of a noisy signal 
that has a S/N-ratio of 40 dB. This corre- 
sponds to an amplitude ratio of 100 times 
(and power ratio of 10000 times). Using 
the values from the above example, a 
1 -MHz signal and either a 8.3 ms meas- 
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urement time ora single shot measure- 
ment: 



360° 

VI 00 2ti * 100 



= 0,06° 



{averaged over 8.3 ms) 



360° 

VT * 2 1 00 



= 0 , 6 ° 



(single shot) 



The sum of random errors should not be 
added linearly, but in an "RMS-way", be- 
cause of their random nature. Let’s do so 
for our examples above. 

Random error = 



yquantiz err^ + starttrig err^ + slop irig err.^ 

V^002^ + 0.06^' + 0,06^= 0.08° (aver- 
aged over 8.3 ms) 

V0.02^ + 0.6^ + 0^= 0.8° 

(single-shot) 

The conclusion is that the quantization er- 
ror and trigger noise error can be re- 
duced by averaging over many periods. 
Compared with the LSD displayed, 0.01°, 
these errors can be ignored. That is, the 
random error can usually be reduced to 
0.01° for tow and medium-high frequen- 
cies, with a sufficiently long measurement 
time. 

What about random errors caused by in- 
ternal amplifier noise? Internal noise con- 
tribution is normally negligible. The phase 
error caused by noise on the signal, 
whether internal or external, is: 

360° 

2 7c « ®//v ratio ViV 

For an input signal of 100 mVrms and the 
typical internal noise figure of 100 pV rms 



gives us a S/N-ratio of a minimum of 
60 dB (1000 times). This gives us a worst 
case error of 0.06° for single shot meas- 
urements. By measuring over 30 cycles, 
the error decreases to 0.01°, Increasing 
the input signal to 0.6V gives the same re- 
sult. 

■ Systematic Errors in Phase 
Measurements 

Systematic errors in PM 6680B and 
PM 6681 consist of 3 elements: 

- Inter-channel propagation delay differ- 
ence. 

- Trigger level timing error, due to trig- 
ger level uncertaity. 

- Trigger level timing error, due to hys- 
teresis, (PM 6680B only). 

The third error element is neglectable in 
PM 6681, due to hysteresis compensa- 
tion. 

The "inter-channel propagation delay dif- 
ference" is typically 300 ps at identical 
trigger conditions in both input channels. 
Therefor, the corresponding Phase differ- 
ence is: 

<0.3 ns* 36CP * FREQ 



See the following table. 



160 MHz 


17° 


100 MHz 


11° 


10 MHz 


1.1° 


1 MHz 


0.11° 


100 kHz 


0.011° 


10 kHz and below 


0,001° 



Table 4-2 Phase difference caused 
by inter-channel propaga- 
tion delay difference 
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The "trigger level timing error" is depend- 
ing on two factors: 

- The actual trigger point is not exactly 
zero, due to hysteresis. The trigger 
point could differ between channels A 
and B, 

- The two signals has different slew 
rates at the zero-crossing. 

Every counter has an input hysteresis. 
This is necessary to prevent noise to 
cause erroneous input triggering. The 
width of the hysteresis band determines 
the maximum sensitivity of the counter. In 
PM 6680B and PM 6681 the hysteresis 
band has a width of approx 30 mV, This 
means that when you set a trigger level 
of 0 Volt, the actual trigger point would 
normally be +15 mV and the recovery 
point 
-15 mV. 

This is the also the case in PM 6680B, 
The difference in trigger points between 
channels is ±2.5 mV typically, that is ac- 
tual triggering is expected to take place 
typically between 1 2.5 mV and 1 7.5 mV. 

Tigger level timing error in PM 6681 

PM 6681 has a hysteresis compensation 
built-in, meaning that the microcomputer 
can offset the trigger level so that actual 
triggering (after offset) equals the set trig- 
ger ievei (before offset). This general hys- 
teresis compensation is active in phase 
as well as in time interval and rise/fali 
time measurements. There is a certain re- 
sidual uncertainty of a few mV and there 
is a certain temperature drift of the trigger 
point, For Phase measurements there ex- 
ist a special phase calibration routine, 
that is invoked via AUX MENU and auto- 
matically performed. This was described 
earlier on page Chapter 10. The nominal 
trigger point immediately after calibration 



is OV with an uncertainty of ± 2.5 mV. 
Since the trigger point will have a tem- 
perature drift, it is advised to calibrate 
phase directly before the measurement. 
The uncertainty over the full temperature 
range is ±4 mV. 

A sine wave expressed as 

Al/ 

V{f)=Vp*‘ sin (2k ft), has a slew rate — 

of Vp close to the zero-crosssing. 
That gives us the systematic time error 
when crossing 2.5 mV, instead of cross- 
ing 0 mV. 

2,5 mV 

iVp^^2n"’^ FREQ)^^^ 

And the corresponding phase error in de- 
grees is: 

{2.5m V^ ^mO° ^~FREQ) 

( Vp 2 k FREQ) 

which can be reduced to: 



This error can occur on both inputs, so 
the worst case systematic error is thus: 



0,15 0.15 

Vp{A) Vp(B) 



Vpeak 

(A) 


Vpeak 

(B) 


Worst case 
systematic error 


150 mV 


150 mV 


ivr^2° 


1.5 V 


150 mV 


o.r+rsTi® 


1,5 V 


1,5 V 


0.1®+0,1®=0,2® 



Table 4-3 Systematic trigger level 
timing error (examples) in 
PM 6681 
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Tigger Level Timing Error in PM 6680B 

In PM 6680B the systematic error has a 
third component, due to uncompensated 
hysteresis, i.e., triggering on nominal 1 5 
mV instead of 0 mV. This is an important 
error source when the input signals have 
different slew rates, and thus cross the 
hysteris band with different speed, Even 
with equal zero-level crossing, a signal 
with less slew rate reaches 1 5 mV in a 
longer time than a high slew rate signal. 

A sine wave expressed as 

1/(0 * sin (2nftj, has a slew rate — 

of Vp =i‘ 2jif dose to the zero-crosssing, 
That gives us an additional systematic 
time error when crossing 15 mV, instead 
of crossing 0 mV. 

^5mV 15mV 

(Vp{A) ^^271 ^■■■FREQ) (VfiB) -2n ■^■FREQ^^^ 

And the corresponding phase error in de- 
grees is: 

(15m\/-- 36(T) _ (15ml/-i- 360^) 

(2tc * Vp (A) {2k * Vp {B) 

which can be reduced to: 



l/p(A) Vp{B)^' 

With identical A and B input signals, the 
error is 0.000 

Just as in PM 6681 , there is an uncer- 
tainty in the actual trigger level of ±2.5 mV 
in PM 6680B. ITiis part of the systematic 
trigger level timing error is significant when 
the input signals are equal. 

This systematic error Is also dependent 
on the input signal amplitude: 



(2.5 mV‘'^ 360°) (2.5 mV^ 36 0°) 

(2jr Vp(S)) ^ (2 h =!■ Vp{A)) 

which can be reduced to: 

VpiB) Vp{A) ^ ^ 

The total error in PM 6680B is: 



_^.^9 _ai5,^,.0J5 

Vp{A) Vp{B)’ Vp(B) VpiAY^’ 



Vpeak 

1(A) 


Vpeak 

fB) 


Worst case 
systematic error 


150 mV 


150 mV 


(6 -6 )+1 +1 =2 ^ 


1.5 V 


150 mV 


(6 -0.6 ) 

+0.1 +1 =6.5 ; 


1.5 V 


1.5 V 


(0.6 -0.6 ) 

+0.1 +0.1 =0.2 



Table 4-4 Systematic trigger level 
timing error (examples) in 
PM 6680B 



■ Method for Compensation: 

Systematic errors can be largely compen- 
sated for by connecting the same signal, 
that is later to be measured, to both 
counter inputs A and B via a power-split- 
ter and read-out of the Phase. The read- 
out should be zero, but shows instead 
the systematic error 

1. Systematic Time Delay Error: 
Connect the signals to be measured to 
both counter inputs A and B via a power- 
splitter. Set both inputs to AC coupling, 

50 n termination, positive slope, and 
0.00 V trigger level. 

Select the measuring function "Phase A- 
B", select Is measurement time, and 
read the display. Use this difference from 
0° to correct future phase readings. 
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2a. Systematic Trigger Level Timing 
Error in PM 6680B: 

Before (or after) the actual phase meas- 
urement, measure Vmax (A) and Vmax 
(B). Use these voltage values to compen- 
sate the phase readout according to the 
following formula: 

0.9 0.9 

correction = + — — — - — — 
Vmax(A) Wnax (S) 

2b. Systematic Trigger Level Timing 

Error in PM 6681: 

To minimize the errors in phase and other 
measurements where it is essetial to trig- 
ger exactly, the hysteresis compensation 
of the PM 6681 input amplifier should be 



calibrated. Read about how to do this in 
the preventive maintenance chapter on 
page 10-4. 

3. Residual Systematic Error: 

By mathematically (on the bench or in the 
controller) applying both corrections 
above, the systematic error will be re- 
duced, but not fully eliminated, The resid- 
ual time delay error will be negligible, but 
the trigger level error will remain to a cer- 
tain extent because the actual trigger 
point (approx, -i-l 5 mV) can differ be- 
tween input channels A and B, although 
they are designed to be identical. 
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Voltage 



VmAX VmIN 

The counter can measure the input volt- 
age levels Vmax and Vmin on DC-input 
voltages and on repetitive signals be- 
tween 1 Hz and 1 00 MHz, (1 00 Hz to 
100 MHz in PM6680B). The voltage ca- 
pacity is -50 to +50 V in two automat- 
ically selected ranges. A high speed volt- 
age mode can be selected via the AUX 
MENU. This mode measures voltage 
twice as fast but it reduces the frequency 
range to between 1 0 kHz and 1 20 MHz. 




Figure 4-24 The voltage is deter- 
mined by making a se- 
ries of trigger level set- 
tings and sensing when 
the counter triggers. 

For LF-signais the measurement has 
"voltmeter performance" (that is an accu- 



racy of about 1% of the reading). Voltage 
measurements can be done up to 
100 MHz. 

Vpp 

The display shows Vmin and Vmax side 
by side, if you want Vpp instead, you (or 
the timer/counter) must calculate Vpp as 
the difference between Vmin and Vmax. 



HINT: If you have a voltage max/min read- 
ing on the display and you want it as 
\/pp, press MATH and press SE- 
LECTEE! until math is ON and 
(K^-Xi-L)/M is selected; confirm by 
pressingEHTER. If the constants K, L, 
and Mare set to their default values 1, 
0, and 1, the display will show Vpp. 
Note also that the function display now 
has changed from VOLT A MAX/MIN 
to just VOLT A. 



Vpp is available as a separate function, 
but it can only be reached from the GPIB' 
interface, 
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Vrms 

When the shape (sine, pulse) of the input 
signal is known, half the crest factor can 
be set as the constant K in the mathe- 
matical function. The display will then 
show the actual Vrms value of the input 
signal. 



EXAMPLE: A sine wave has a crest factor 

<2 

of 0.707 ( "^ )■ Press K= and enter 

0.354 via the DATA ENTRY keys. 
Confirm by pressing ENTER. Check 
that the L and M constants are set to 
their default settings 0 and 1. Press 
MATH andSELECT/SET until math is 
ON and (K^X+L)/M is selected: con- 
firm by pressing ENTER. If the input is 
AC coupled and VOLT A selected, the 
display will now show the rms value of 
any sine wave input 

if the sine wave is superimposed on a 
DC voltage, the rms value is found as: 
0.354 Vpp + Vdc- If Vdc is not known it 
can be found as: 

. , Vmax - Vmin 
Vdc = 2^ 

To display the rms value of a sine wave 
superimposed on a DC voltage, follow 
the example above, but set L= to the DC 
voltage. 



Gated Voltage 

The voltage measurement functions 
(Vmax, Vmin, Vpp and trigger levels) are 
measured by detecting the peak values. 
The time when the voltage should be 
measured can be qualified by means of a 
signal on the E or B input, The measure- 
ment is enabled as long as this signal is 
high (when positive polarity is selected), 
This can be used to "remove" parts of the 
signal, for example over shoots or under 
shoots on pulses. 

Gated voltage is selected in the AUX 
MENU(code 3004. X). Select input B or in- 
put E and polarity with the ARM START 
key. ARM STOP cannot be used with 
gated voltage. 
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Fig 4-25 Over shoots and under 



shoots on the signal are 
not measured when Gated 
Voltage is selected. 



Calibration 

To minimize the errors in voltage meas- 
urements, the hysteresis compensation 
of the PM 6681 input amplifier should be 
calibrated. Read about how to do this in 
the preventive maintenance chapter on 
page 10-4, 
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Chapter 5 



Measurement Control 



Measurement Contro 



About This 
Chapter 

This chapter explains how you can con- 
trol the start and stop of measurements 
and what you can obtain by doing that. 
The chapter starts by explaining the keys 
and the functions behind them, then 
gives some theory, and ends with actual 
measurement examples. 

Measurement Time 



'“’m'eas 

TIME HOLD START ARM. 




i SfNGLE RESTART STOPARM! 




TIME The measurement time is 

: preset to 200 ms. This 

,J gives 10 digits on the dis- 
play, and 4 to 5 measure- 
ments each second. 



- Confitm your selection by pressing EN- 
TER or by pressing the time key again. 

The measurement time changes in 1/2/5 
steps in its continuous range and in dis- 
crete steps for the fastest range. 

Range for PM 6680B: 800 ns to 400 s. The 
range is dividedinto a continuous sec- 
tion between 50 ps and 400 s and a 
discrete section with the following 
steps: 800 ns, 1.6 ps, 3.2 ps, 6.4 ps, 
and 12.8 ps. Preset measurement 
time Is 200 ms. 



Range for PM 6681: 80 ns to 400 s. The 
range is divided into a continuous sec- 
tion between 20 ps and 400 s and a 
discrete section with the following 
steps: 80 ns, 160 ns, 320 ns, 640 ns 
and 1.28 ps. Preset measurement 
time is 200 ms. 

If you select SINGLE, the meas- 
urement time becomes the Dis- 
play Time (time between meas- 
urements). 



To quickly select the lowest 
measurement time, Press TIME, 
then 0 and ENTER. The counter 
will showErr. rRiluE and Sug- 
gest its minimum time. Press 
ENTER to accept 



■ Fine-Tuning the Measurement 
Time 



increasing the measurement time gives 
more digits, but fewer measurements per 
second. 

To change the measurement time: 

- Press the TIME key. 

- Increase/decrease the value by press- 
ing the SET A/T key. 

(On PM6681 , you can aiso use the 
◄ function^ key). 



For times in the continuous range, you can 
set your own measurement time as follows: 

- Press TIME. 

- Enter the new measurement time via 
the keyboard. Then press ENTER to 
confirm the selection. (On PM6681, you 
can also press the TIME key again.) 
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Gate Indicator 

The GATE LED is on when the counter is 
busy counting input cycies. 



SINGLE 



SINGLE 




When SINGLE is on, the 
counter shows the results 
from a single measure- 
ment cycle. 



When SINGLE is off (default setting}, the 
counter makes an average measurement 
over the set measurement time. 



Use SINGLE when you want to measure 
single-shot phenomena or when you just 
want fast resuits without the need for 
many digits. 

The number of input periods in a SINGLE 
measurement depends on the prescaler 
factor of the input and which function is 
selected as follows: 

Frequency A measurements: The result is 
the average of two consecutive peri- 
ods. 

Duty factor Phase measurements: The 
counter does a composite measure- 
ment (one period and one pulse 
width). 

Totalize A measurements: This is always a 
single measurement. 

Frequency B, Period A, Pulse Width A Ra- 
tio, A/B measurements: The result is 
from one period. 

Frequency C measurements: The HF-in- 
put prescaling factor sets the number 
of periods used: 

256 for PM9621 

16forPM9624 

32forPM9625. 

SINGLE is not relevant for Vmax, Vmin, 



Display 

HOLD 




Hold 

Pressing HOLD completes 
current measurement and 
freezes the result on the 
display. 



RESTART 




RESTART initiates a new 
measurement. 



Arming 




Arming gives you the opportunity to start 
and stop a measurement when an exter- 
nal qualifier event occurs. 

Start and stop of the arming function can 
independently be set to positive slope, 
negative slope, or it can be turned off. 

input E on the rear panel is the normal 
arming input, but also input B can be 
used. 

Arming is somewhat complicated, so use 
the examples later in this chapter to see 
what you can obtain by using it. There is 
normally no need to use arming other 
than in complex signals (noncontinuous 
wave), 
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start Arming 



START ARM 




Start arming acts like an 
EXT TRIGGER on an oscil- 
loscope. It allows the start 
of the actual measurement 



to be synchronized to an 



external trigger event. 



In a complex signal, you may want to se- 
lect a certain part to perform measure- 
ments. For this purpose, there is an arm- 
ing delay function, which delays the ac- 
tual start of measurement with respect to 
the arming pulse, similar to a “delayed 
timebase” in an oscilloscope. You can 
choose to delay start arming by a preset 
time, or by a preset number of events. 

■ Activate Start Arming as 
Follows: 



- Press START ARM; 

- Select OFF PG5 or & and press EN- 
TER. 



■ Switch on delay 

- Press AUX MENU; selector. Stert 
with the SELECT key, and press EN- 
TER. 

- Select ThBn. E or C hPn. b with the 
SELECT keys and press ENTER. 

- Select bflPy uFF, dElflH Cnb or 
dflfid t <. with the SELECT keys 
and press ENTER. 

- If you enabled delay, enter the delay 
time or event counts using the DATA 
ENTRY keys, and press ENTER. 

Start arming can be used for all functions 
except BURST, PRF and VOLT. If you 
use start arming to arm an average meas- 
urement, it only controls the start of the 
first sample. 



Stop Arming 

STOP ARM Stop arming prevents the 
stop of a measurement un- 
til the counter detects a 
level shift on the E input, 
Combining Start and Stop 
Arming results in an “exter- 
nal gate” function which de- 
termines the duration of 
the measurement. 

■ Activate Stop Arming as 
Follows: 

- Press STOP ARM; 

- Select uFF PS5 or G and press EN- 
TER. 

■ Switch on Delay 

- Press AUX MENU, select Pr. StoP 
with the SELECT key, and press EN- 
TER. 

- Select [hRn. f or T HRn. b with the 
SELECT keys, and press ENTER, 

- Select dflPy OFF, dElPd Cnb or 
dELRR t I. with the SELECT keys, 
and press ENTER. 

- If you enabled delay, enter the delay 
time or count using the DATA ENTRY 
keys. End by pressing ENTER, 

Stop arming can be used for: 

FREQUENCY, PERIOD, RATIO, and 

TOTALIZE. 




! 



j 

i 
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Digit Blanking 




AUX Blanking switches off un- 

MENU necessary digits on the dis- 

play. 




33 no Five digits are blanked in 

this example. 

- Press AUX IVIENU. 

- Select bl Rn. d 10 !t with SELECT 
and confirm by pressing ENTER. 

- Enter the number of digit you want 
blanked and confirm by pressing EN- 
TER, 

To turn off blanking, enter 0 as No. of 
blanked digits. 

■ Two Methods to Reduce the 
Number of Digits 

Reading a 1 0-digit display when you 
don’t need more than five or six digits 
takes more time than necessary. 

Reducing the measurement time gives 
fewer digits on the display. However, it 
also means that each result is shown for 
a shorter time, with more display updates 
per second. If the display is to be easy to 
read, it should not be updated more than 
a few times per second as with the de- 



fault measurement time, which gives four 
to five display updates each second. 

Digit blanking on the other hand, de- 
creases the number of digits on the dis- 
play without increasing the display up- 
date frequency, It makes it possible to 
switch off any number of digits between 
zero and ten. This means that the num- 
. ber of digits displayed is zero to ten less 
' than as calculated by the counter’s trun- 
cation algorithm. 

j 

More Digits 

PM 6680B/6681 can accurately measure up 
to 1 2 digits, even though the display cannot 
show more than 10 digits simultaneously. 

In PM 6681 about 1s measurement time 
gives a resolution of 11 digits and about 
10s gives 12 digits. 

PM 6680B needs about 2s for 11 digits, 
and 20s for 12 digits. 

Showing 12 digits is not meaningful un- 
less you have an external reference fre- 
quency with an accuracy that justifies a 
readout of more than 10 digits. 

■ Offset the Display with MATH 

To display additional least-significant dig- 
its at the cost of most-significant digits, 
you must offset the display value. For in- 
stance when a measured frequency 
reads: 9338 '?3R56^Hz 

It is possible to subtract O-OOE"^® via the 
MATH function. After subtraction, the dis- 
played value is: 8. /?3R56JS^Hz 

If you must display both the two most-sig- 
nificant and the two least-significant digits, 
you just switch the MATH function off for 
displaying the MSD’s and on for the LSD’s, 
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i. I 

Controlling Measurement 
Timing 



The Measurement Process 

Basic Free-running Measurements 

Since the PM6680 series of counters 
uses the reciprocal counting technique, 
they always synchronize the start and 
stop of the actual measuring period to the 
input signal trigger events. A new meas- 
urement automatically starts when the 
previous measurement is finished (unless 
HOLD is on}. This is ideal for continuous 
wave signals. 

The start of a measurementtakes place 
when the following conditions have been 
met (in order): 

- The counter has fully processed the 
previous measurement. 

- If the counter makes SINGLE measure- 
ments, the display time (=set measure- 
ment time) must have expired. 

- Ail preparations for a new measure- 
ment are made. 

- The input signal triggers the counter’s 
measuring input. 

The measurement ends when the input 
signal meets the stop trigger conditions. 
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That happens directly after one of the fol- 
lowing events: 

- The set measurement time has ex- 
pired (in frequency measurements, for 
example). 

~ in SINGLE, the measurement stops 
immediately when the input signal ful- 
fils the stop trigger conditions (which 
is normally when it passes the trigger 
window the second time). 

Measurement Time and 
Rates 

The set measuring time decides the 
length of a measurement in all average 
types of measurements. In a single-shot 
type of measurement, however, the meas- 
urement time acts as a "display time" set- 
ting, For example, if a measurement time 
of 500 ms is set in a single period meas- 
urement, and the period is 100 ns, the 
measurement will take 100 ns, then the 
display will show the result for 500 ms be- 
fore the next measurement can start. 

This is important to know when you want 
to make fast measurements, for example. 
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when using statistics or want fast meas- 
urements on the GPIB bus. 






To get a high measuring speed, 
it is not enough to set the coun- 
ter for single-cycle measure- 
ments. You should also set the 
measurement time to the mini- 
mum value. 



The so called "dead time", that is the time 
between the stop of one measurement 
and the start of the next one, can be weii 
below 1 ms in free-running mode if you 
do the following: 

- Do not use AUTO. 

- Do not use MATH, 



Resolution as Function of 
Measurement Time 

The quantization error and the number of 
digits on the display mainiy define the 
resolution of the counter, that is the least- 
significant digit displayed. 

As explained on page 4-1 1 under Recipro- 
cal Counting, the calculated frequency f\s: 



while the relative rms quantization error = 
± 250ps/tg in PM 6680B and ± 50 ps/tg in 
PM 6681. 



- Switch off the display via GPIB. 

Additional controls over start and stop 
of measurements 
Free-running measurements may be 
easy to understand, but measurements 
can get more complex. 

Besides input signal triggering, the start 
of a measurement is further controlled by 
the following elements: 

- Manual RESTART, if Display Hold is 
selected. 

- GPIB triggering (<GET> or *trg), if 
bus triggering is selected. 

- External arming signal, if Start Arming 
is selected. 

~ Expired start arming delay, if Arming 
Deiay is selected. 

In addition to expired measurement time 
and stop signal triggering, the stop of 
measurement is further controlled by: 

- External arming signal triggering, if 
Stop Arming is selected. 

GPIB triggering is described in the Pro- 
grammer’s manual. 



The counter truncates irrelevant digits so 
that the rms quantization resolution can- 
not change the LSD (least-significant 
digit) more than ± 5 units. This occurs 
when the displayed value is 99999999, 
and the quantization error is worst case. 

In the best case condition display = 
10000000, the quantization resolution cor- 
responds to ± 0.5 LSD units. 



± 1 unit in 99999999 (=1 E8) me- 
ans 10 times more relative reso- 
lution than± 1 unitin 10000000 
(=1E7), despite the same num- 
ber of digits. 



A gradual increase of the measurement 
time reduces the instability in the LSD 
caused by the quantization uncertainty. At 
a specific measurement time setting, the 
counter is justified to display one more 
digit. That one additional digit suddenly 
gives ten times more display resolution, but 
not a ten times less quantization uncertainty. 
Consequently, a measurement time that 
gives just one more display digit shows 
more visual uncertainty in the last digit. 
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Figure 5-1 Resolution as a function of measurement time for a 10 MHz fre- 



quency measurement. Note that the same measurement time gives 
one more digit if the most significant digit is 1, than if it is 9. 

For a stable LSD readout, the maximum Now let’s look deeper into the concept of 
measurement time selected should be arming. 
one that still gives the required number of 
digits. Such optimization of the measure- 
ment time enables the total resolution to 
be equal to the quantization resolution. 

This is shown in Figure 5-1 as a function 
of the selected measurement time. 




Figure 5-2 Resolution as a function of measurement time for frequency measure- 



ments. 
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What is Arming? 

Arming is a pretrigger condition ("quali- 
fier") that must be fuifiiied before the 
counter aliows a measurement to start, 
The pretrigger condition can be com- 
pared to using a gun. When you use a 
gun, you must first arm the gun before 
you can puil the trigger. 

Arming can also be used to quaiify the 
stop of a measurement. This is cailed 
“stop arming" as opposed to the more 
common“start arming." 

When you use arming, you disable the 
nonria! free-run mode, i.e. individual 
measurements must be preceded by a 
vaiid start arming signai transition. 

if you use start arming and stop arming 
together you get an externaily controlied 
measurement time, a so called “Externai 
Gate". 

■ Manual Arming 

The PM6680/6681 has a manual start 
aiming function cailed DiSPLAY HOLD. 
Here you manually arm the start of each 
individual measurement by pressing the 
RESTART key. 

Use this manual arming mode to meas- 
ure single-shot phenomena, which are 
either triggered manuaiiy or occur at iong 
intervais. Another reason for using this 
manual arming couid simply be to allow 
sufficient time to write down individual re- 
sults. 

■ When Do \ Use Start Arming? 

Start arming is useful for measurements 
of frequency in signals, such as the fol- 
lowing: 



- Single shot events or non-cyclic sig- 
nals. 

- Pulse signals where pulse width or 
pulse positions can vary, 

- Burst signals. 

- Signals with frequency variations ver- 
sus time ("profiling"), 

- A selected pari of a complex wave- 
form signal. 

Signal sources that generate complex 
wave fotms like pulsed RF, puise bursts, 
TV line signals, or sweep signals, usually 
also produce a sync signal that coincides 
with the start of a sweep, length of an RF 
burst, or the start of a TV line. These 
sync signals can be used to arm the 
counter. See Figure 5-3. 



Sunn n 
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Figure 5-3 A synchronization signal 



starts the measurement 
when start arming is used. 



■ When Do I Use Stop Arming? 

You normally use stop arming together 
with start arming. That means that the ex- 
ternal gating signal controls both the start 
and the stop of the measurement. Such a 
gating signal can be used to force the 
counter to measure the frequency of a 
pulsed RF signai. Here the position of the 
external gate must be inside a burst. See 
Figure 5-4. 
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Start Arm 




Stop Arm 











Burst 




Figure 5-4 Start and stop arming to- 
gether is used for burst 
signal gating. 



In time interval measurements, you can 
use the stop arming signal as a sort of 
''external trigger Hold Off signal." Here 
you block stop triggering during the exter- 
nal period. See Figure 5-5. 




Figure 5-5 Using arming as an exter- 
nal Hold Off. 



■ The Arming Input 

- Input E is the default arming input. 
This input is suitable for arming 
(sync) signals that have TTL levels. 
The trigger level is fixed at 1.4V and 
cannot be changed. The trigger slope 
can be set to positive or negative. 

- Input B can be used as arming input 
for all single channel measurements 
and dual channel measurements 



where the arming signal is one of the 
measuring signals. This input is more 
suitable if your arming signal does not 
have TTL levels. All B-input controls 
such as AC/DC, trigger level 50Q etc. 
can be used to condition the arming 
signal. 

Using the measurement signal as ar- 
ming signal 

If arming is to be based on the signal to 
be measured, use input B as arming in- 
put. You can connect the signal directly to 
input B or route the signal to input B also, 
using COM A. 




Synchronisatior 



Figure 5-6 Seaparate arming and 
measuring signals. 

When performing time or frequency 
measurements in complex signals having 
a unique trigger point, input B arming and 
COM A can be used to make the measur- 
ing signal itself "auto-atm" the counter, 
e.g., to measure the frequency of an in- 
put signal, only after that the input signal 
voltage level has reached a specified 
limit 

(= set trigger level), see Figure 5-8. 
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■ When Do I Use Arming With 
Delay? 

You can delay the start (or stop) arming 
point with respect to the arming signal. 
Use this function when the external arm- 
ing signal does not coincide with the part 
of the signai that you are interested in. 

The range for time deiay is 200 ns to 
1 .67 seconds with a setting resoiution of 

100 ns. 

■ Getting The Whole Picture 

The fiowchart in Figure 5-6 illustrates 
how arming a trigger hold off enables pre- 
cise control of the start and stop of the ac- 
tuai measurement when you operate the 
counter from the front panel. If you use 
the counter via the GPiB, read more 
about bus arming and triggering under 
the heading “How to use the trigger sys- 
tem” in the PM6680B/6681 Programming 
Manual. 
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Figure 5-8 Measurement control flow diagram. 
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Arming Setup 
Time 



The arming logic needs a setup time of 
about 5 nanoseconds before the counter 
is really armed; see Figure 5-10. 




Figure 5-9 Time from active external 



control edge before the 
measurement is armed: 
E channel .< 5 ns 



When arming delay is selected, the setup 
time is different; see Figure 5-11. It illus- 
trates the effect of the 100-ns delay reso- 
lution. 




Figure 5-10 Time from time delay ex- 



pired before the meas- 
urement is armed: . -60 
to +40 ns. 



Figure 5-11 shows that a start trigger sig- 
nal may be detected although it appears 



60 nanoseconds before the programmed 
time delay has expired. The start trigger 
signal must come 40 nanoseconds after 
the programmed time delay has expired 
to guarantee correct start of the measure- 
ment. 



Setup times for event count delays are 
shown in the following figures: 




Figure 5-1 1 Time from event delay 



expired before the meas- 
urement Is armed: typ 
40 ns. 




Figure 5-12 Time from active arming 



edge to first "countable" 
event: typ 22 ns. 
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Introduction to 
Arming Examples 

The following arming examples are avail- 
able: 

#/ Measuring the first pulse in a burst 
#2 Measuring the second pulse in a burst 
if 3 Measuring the third pulse in a burst 
#4 Measuring the time between pulse HI 
and M in a burst 

#5 Measuring frequencies in two-tone 
bursts 

as Measure the frequency in a short RF- 
burst 
H7 Profiling 

Exmples 1 to 4 measure the pulse width 
of a selected positive pulse in a burst. 

You can, however, also measure the pe- 



riod, rise time, or duty factor by changing 
FUNCTION, and you can measure on a 
negative pulse by changing trigger slope. 



Seeing is believing 

It always feels safer if you see which 
pulse you are measuring. The gate moni- 
tor output can be connected to an oscillo- 
scope together with the burst and the 
sync pulse. When the counter triggers 
correctly you will see a faint flicker at the 
measured pulse. A suitable measurement 
setup is shown on the next page. The 
gate monitor signal is not continuously re- 
petitive since it follows the action inside 
the counter; this is why It flickers on the 
screen, but don’t worry, the position of 
the gate pulse is what is interesting, not 
its intensity. 
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Figure 5-13 Connect like this if you want to see which pulse you are measuring. 
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#1 Measuring the 
First Burst Pulse 

In the first example we will measure the 
width of pulse #1 in a repetitive pulse 
burst. In this exampie, a synchronization 
signal (SYNC) with TTL levels Is also 
available, See Figure 5-14. 
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Figure 5-14 Synchronizing the meas- 



urement so that the 
pulse width of the first 
pulse is measured. 

Our task is to synchronize the start of the 
measurement (start trigger) to the leading 
edge of the firet pulse. Depending on the 
signal timing, this can be easy, difficult, or 
very difficult. 

■ A. Auto Synchronization Without 
Arming 

If we are lucky, we can manage without 
using the arming function at all. Often, 
the counter can automatically synchro- 
nize the measurement start to the trigger- 
ing of the first pulse. The conditions for 
success are that the pulse burst does not 
repeat itself more than 50 to 1 50 times 
per second. The duration of a pulse burst 
(between first and last pulse) must be 
substantially less than the distance to the 
next burst. 

Do the following steps to perform auto 
synchronization without arming: 



- Connect the burst signal to input A. 

- Adjust the manual sensitivity and trig- 
ger level until the burst signal triggers 
the counter correctly. 

™ Use the FUNCTION key to select 
Pulse Width. 

- Select SINGLE measuring mode. 

- Press MEAS TIME and set a meas- 
urement time according to the follow- 
ing text, 

The measurement time setting can be 
used for synchronization purposes. The 
preset measurement time does not influ- 
ence the actual measurement time in sin- 
gle interval measurements, but it will influ- 
ence the time between measurements. If 



you select a measurement time that al- 
most equals the duration of a burst, the 
auto-synchronization will work. 
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Figure 5-15 Measure 



B= Process time + dis- 
play time(-set measure- 
ment time) minimum 3 
to 4 ms 

C= Waiting for next in- 
put signal trigger event. 

If the repetition rate is too high, synchroni- 
zation will not be guaranteed, but there is 
a high probability that auto-synchroniza- 
tion will work anyway. However occa- 
sional erroneous values wili be displayed. 
To achieve guaranteed synchronization, 
use the Start Arming function. 
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■ B. Synchronization Using Start 
Arming 

The SYNC signal can be directly used to 
arm the measurement. This requires that 
the leading edge of the SYNC signal oc- 
curs more than 5 nanoseconds before 
the leading edge of the first pulse in the 
burst. See the Figure 5-16. 
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Figure 5-16 Synchronization using 



start arming. 

Do the following steps to perform syn- 
chronization using start arming: 

- Connect SYNC to input E. 

- Connect the burst signal to input A. 

- Set a trigger level that makes the 
burst signal trigger the counter cor- 
rectly. 

- Press ARM START, select 

fSr. Pu5, and press ENTER. 

- Use FUNCTION to select P Width A. 

- Press TIME and set a short measure- 
ment time. 

- Select SINGLE and measure. 

If there is no (or too little) time difference 
between the arming signal and the first 
pulse in the pulse burst, arming must be 
combined with a deiay. See example c. 

■ C. Start Signal Synchronization 
Using Start Arming With Time Delay 

If the pulse bursts have a stable repeti- 
tion frequency, you synchronize the 



measurement using Start Arming with 
Time Delay. Here you use the SYNC 
pulse belonging to a preceding burst to 
synchronize the start of measurement, 
Set the time delay to a time longer than 
the duration of a pulse burst and shorter 
than the repetition time of the pulse 
bursts. See Figure 5-17, 
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Figure 5-17 Synchronization using 



start arming with time 

Do the following steps to start signal syn- 
chronization using start arming with time de- 
lay: 

- Connect SYNC to input E. 

- Connect the burst signal to input A. 

- Set a trigger level that makes the burst 
signal trigger the counter correctly. 

- Press ARM START, select 

Rr, 5tR PD5, and press ENTER. 

- Press AUX MENU, selector. StRrt, 
press ENTER. 

- Select Ch/?n E press ENTER. 

- Select dEl Rd t i. and press ENTER. 

- Enter a suitable delay, and confirm by 
pressing ENTER. 

- Use FUNCTION to select P Width A, 

- Press TIME, and set a short measure- 
ment time. 

- Select SINGLE, and measure, 
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#2 Measuring the 
Second Burst 
Pulse 

The next task is to measure the width of 
the second pulse in the pulse train from 
example 1 . How can we now synchronize 
the measurement start to the start of the 
second pulse? In this case auto-synchro- 
nization, without the use of the arming 
function, cannot work. Auto-synch roniza- 
tion can be used only to synchronize on 
the f/rsf trigger event in a burst. 

Depending on the SYNC signal’s position 
relative to the burst, and the duration of 
the SYNC signal, the measurement can 
be performed with or without using arm- 
ing delay. 

if the trailing edge of the SYNC signal oc- 
curs afterihe leading edge of the first 
pulse but before the second pulse in the 
pulse burst, then normal start arming with- 
out delay can be used. In this case: 

- Connect SYNC to input E. 

- Connect the burst signal to input A, 

- Select triggering on positive slope on 
input A. 

- Adjust the trigger level with SET A un- 
til the burst signal triggers the counter 
correctly. 

- Press ARM START, select 

RR. 5tR .Tf9, and press ENTER. 

- Use FUNCTION to select P Width A. 

- Use TIME to set a short measure- 
ment time. 

- Select SINGLE and measure. 

This example is shown in the following fig- 
ure. 
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Figure 5-18 If the trailing edge of the 



sync signal appears be- 
fore the second pulse, 
use arming without de- 
lay. 

If the SYNC-pulse timing is not so suit- 
able as in the above measurement exam- 
ple, then arming must be used combined 
with a time delay; see the following fig- 
ure. The set delay time must be set to ex- 
pire in the gap between pulse #1 and #2. 

- Connect SYNC to input E. 

- Connect the burst signal to input A. 

- Select triggering on positive slope on 
input A. 

- Adjust the trigger level with SET A un- 
til the burst signal triggers the counter 
correctly. 

- Press ARM START, select 

RR. 5tR Pu5, and press ENTER. 

- Press AUX MENU, select Rr. 5tRrb, 
Press ENTER. 

- Select ChRn B press ENTER. 

- Select dBiR^ 1 1 . and press ENTER. 

- Enter a suitable delay via keyboard, 
confirm by pressing ENTER. 

- Use FUNCTION to select P Width A. 

- Use TIME to set a short measure- 
ment time, 

- Seleot SINGLE and measure. 
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Figure 5-19 Use arming with delay if 



the traiiing edge of the 
sync signal appears af- 
ter too late to be useful. 



ARM START delayed by events 
cannot be used here since the 
minimum delay is 2 events. See 
also example #3 on the next 
page. 
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#3 Measuring the 
Third Burst Pulse 

The task now is to measure the width of 
the third pulse In the pulse train from ex- 
ample 1 . How can we now synchronize 
the measurement start to the start of the 
third pulse? Not surprisingly, auto-syn- 
chronization, without the use of the arm- 
ing function, cannot work in this case 
either. 

A delayed arming, with a time delay that 
expires somewhere between the second 
and the third puise, will work. This meas- 
urement is almost identicai to the pre- 
vious one, where we delayed the arming 
until the second pulse arrived. For the 
sake of completeness, this example is 
shown below. 
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Figure 5-20 Measuring the third 
pulse in a burst using 
delay by time. 

An alternative is to specify the delay as a 
number of input B trigger events instead. 
Hence, the measuring input signal itself 
determines the delay, and not the internal 
timer circuit, The minimum number of trig- 
ger events that can be set as a delay is 2. 
The maximum is , This means that 
the width of puise number 2 cannot be 
measured using this delay method, since 
there must first appear at least two trigger 
events (i.e., pulses) until the counter is 
armed; however, this method is a conven- 



ient way of measuring the width of puise 
number 3, 4, 5, etc. 

This event count delay is useful when the 
pulse positions can vary. Independent of 
when pulse #3 occurs, it can be identified 
and its width can be measured. 

- Connect the burst signal to Input A. 

- Select triggering on positive slope on 
input A. 

- Press COM A to also feed the signal 
to the B-channel. 

- Adjust the trigger level with SET A 
and SET B until the burst signal trig- 
gers the counter correctly, 

~ Press ARM START, select 
Rr, StR Pu5, and press ENTER. 

- Press AUX MENU, select Rr. StRrt, 
press ENTER. 

- Select ThRn B press ENTER. 

- Select dFlRy Cnt. and press ENTER, 

- Enter the value 2 via keyboard, con- 
firm by pressing ENTER. 

- Use FUNCTION to select P Width A. 

- Use TIME to set a short measure- 
ment time. 

- Select SINGLE and measure. 

Sync E 

input A 
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Fi^re 5-21 Using delay by events 
to measure the third 
pulse in a burst . 
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#4 Measuring the 
time between burst 
pulse #1 and #4 

In the previous examples, the synchroni- 
zation task has been to identify the start 
of a measurement and to perform a sin- 
gle-shot time interval measurement. Now, 
we will complicate the picture even more. 
In our next example we will not only arm 
the start, but also the stop of a measure- 
ment. We will measure the time between 
the first and the fourth pulse in the pulse 
burst. We still have the SYNC signal avail- 
able, see Figure 5-22. 
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Figure 5-22 Measuring a time inter- 
val inside a burst 

The measurement function is not pulse 
width, but time inten/al between positive 
slopes on channels A and B. The desired 
start and stop trigger points are mat1<ed 
in the preceding illustration. Our task is 
now to arm both the start and the stop of 
this measurement. The start arming is al- 
ready described in example #1 , i.e., syn- 
chronize measurement start to the lead- 
ing edge of the first pulse. The challenge 
is to synchronize the stop of the measure- 
ment, i.e., to arm the stop. If we do noth- 
ing, the time interval measured will be the 
time between the first and the second 
pulse, We must thus delay the stop. This 
can be done in different ways, 



A. Using Trigger Hold Off to 
Delay the Stop a Certain Time 

Trigger Hold Off is used to inhibit stop trig- 
gering during a preset time. The Hold Off 
period starts synchronously with the start 
trigger event, The Hold Off time should 
be set to expire somewhere between 
pulse number 3 and 4. See Figure 5-23. 



Start Arm 



_n 



^ Trigger Hold Oft 



Input A ' 

_TLAJ ULTin 



Figure 5-23 If Hold Off expires be- 
tween pulse three and 
four, the correct time in- 
terval is measured. 



- Connect SYNC to input E. 

- Connect the burst signal to input A. 

- Press COM A to also feed the signal 
to the B-channel. 

- Use FUNCTION key to select 
TIMEA-B. 

- Press SINGLE to switch off averaging. 

- Set a short measurement time. 

- Set input A trigger level and positive 
slope. 

- Set input B trigger level and positive 
slope. 

- Press Hold Off ON to activate Hold 
Off. 
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- Press the HOLD OFF SET key and 
enter a suitable delay via the DATA 
ENTRY keys, confirm by pressing EN- 
TER, 

- Set start arming conditions according 
to example #1 (if needed). 

- Measure. 



B. Using Trigger Hold Off to 
Delay the Stop by Three 
Trigger Events 

Alternatively, the Hold Off delay can be 
expressed as a number of trigger events 
on input B instead of a preset time, in this 
case the delay should be three stop trig- 
ger events. Since the measuring input sig- 
nal is already connected to input B 
(through COM via A), this method is prac- 
ticable if no arming start delay is needed. 



Remember: You cannot combine time de- 
layed arming with event count delayed 
Hold Off, 
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Three counted 
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Figure 5-24 Using Hold Off by 

events to disable trigger- 
ing during three pulses. 



- Connect SYNC to input E, 

- Connect the burst signal to input A. 

- Press COM A to feed the signal also 
to the B-channet. 

- Press FUNCTION to select 
Time Interval A-B. 



- Press SINGLE to switch off averaging. 

- Set a short measurement time. 

- Set input A trigger level and positive 
slope. 

- Set input B trigger level and positive 
slope. 

PM 6680B 

There is no special menu in PM 6680B 

where you can set Hold Off delay by 

events, so you have to use the Stop Arm- 
ing menu- 

- Press AUX MENU, select 
Rr. 5toP and press ENTER. 

- Use SELECT/SET to select 
[hRn. B and press ENTER. 

- Use SELECT/SET to select 
dflPy rnf: and press ENTER. 

- Enter 2 (or more) event, s and press 
ENTER to exit AUX MENU. (The digit 
here is not used in this measurement 
but if you enter 1 , the delay by 
counted events will be switched off). 

- Switch on Hold Off and press the 
Hold Off SET key. 

- Enter the digit 3 via the keyboard. 

- Set start arming conditions according 
to example 1 (if needed). 

- Measure. 

PM 6681 

- Switch on Hold Off and press the 
Hold Off SET key. 

Select H.uFF Lnl: and press ENTER. 

- Enter the digit 3 via the keyboard. 

- Set start arming conditions according 
to example 1 (if needed). 

- Measure. 
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C. Using Stop Arming (i.e., 
External Hold Off) to Delay 
the Stop 



So far in our examples, the sync signal 
has been used exclusively as a start arm- 
ing signal: i.e,, we have been concerned 
only about the leading edge of the sync 
signal, and not its duration. However, the 
sync signal can also be used as an Exter- 
nal Trigger Hold Off when you select stop 
arming on the trailing edge of the sync 
signal, if the duration of the sync pulses 
can be externally varied, we can select a 
duration that expires in the gap between 
pulse numbers 3 and 4. 
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Figure 5-25 Using both start and 
stop arming to select 
the pari of the burst that 
is of interest 



Then proceed as follows: 

- Connect SYNC to input E. 

- Connect the burst signal to input A. 

- Press COM A to also feed the signal 
to the B-channel. 

-- Use FUNCTION to select TIME A-B. 

- Select SINGLE. 

- Set a short measurement time. 

- Set input A trigger level and positive 
slope. 

- Set input B trigger level and positive 
slope. 

- Press ARM STOP, select 

Rr. 5to .'7E5, and press ENTER. 

- Set start arming conditions according 
to example 1 (if needed). 

- Measure. 
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#5 Measuring 
Frequencies in 
Two-Tone Bursts 



Sonar bursts can consist of two different 
frequencies with different durations, See 
Figure 5-26. 




Figure 5-26 A two-tone burst with its 



sync-pulse. 



Measuring the frequency of the first part 
is normaiiy no probiem. 




Figure 5-27 Autosync or external 
arming makes it possible to measure 
the first tone in the burst. 



Because of the reciprocal measurement, 
the counter automaticaiiy synchronizes the 
measurement with the start of the burst, 

For fool-proof synchronization, start arm- 
ing can be used, as In Figure 5-27, The 
measurement time shouid, of course, be 
short enough. 

To measure the frequency of the second 
half requires the use of arming delay. The 
delay time should be set to a vaiue 
siightiy longer than the duration of the 
first tone in the two-tone burst. See Fig- 
ure 5-28. 



Arming input 




Figure 5-28 Add a delay to the Exter- 



nal arming, and the sec- 
ond tone can be meas- 
ured. 



Note that arming delay can be 
used without any external sync. 
Just use the measured signal it- 
self as arming signal on input B 
(select COM VIA A), and set the 
delay as usual In the AUX 



MENU. 
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#6 Measure the 
Frequency in a 
Short RF-Burst 

To measure the frequency of RF-bursts 
shorter than 2ms on the C-input, you 
must have an external sync-signal. 

The 1 .3- and 2.7-GHz C-input prescalers 
self-oscillate in the gap between two 
bursts (when no signal is present). A go- 
detector normally blocks this self-oscilla- 
tion, but this go-detector also stops short 
bursts from reaching the counter circuits. 
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Figure 5-29 Go-detector in the pres- 
calers. 




Figure 5-30 



The prescaler self-oscil- 
lates between the exter- 
nal sync, pulses. N=the 
prescaling factor. 



The go-detector is automatically disabled 
as soon as start arming has been acti- 
vated . 



■ Avoid Disturbance From Self- 
Osciilations 

it takes some time for the prescaler to 
stop self-oscillating and start to sync on 
the input signal. To avoid measuring on 
the seif-oscillation, delay the start of the 
measurement by pressing AUX MENU 
and setting Arm Start Channel C delay to; 
( > 2 prescaling factor » period ) 

Example: 

For instance when measuring 1 GHz 
burst frequencies using input C 
(PM 9624) the delay time should be 
>2«'16’!'1 ns = >32 ns. Thus, the 
minimum delay of 200 ns is OK. 
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#7 Profiling 

Profiling means measuring frequency ver- 
sus time. Examples are measuring warm- 
up drift in signal sources over hours, 
measuring the linearity of a frequency 
sweep during seconds, VCO switching 
characteristics during milliseconds, or the 
frequency changes inside a "chirp radar" 
pulse during microseconds. The 
PM6680B/6681 can handle many profil- 
ing measurement situations with some 
limitations. Profiling can theoretically be 
done manually, i.e., by reading individual 
measurement resuits and plotting in a 
graph. However, to avoid getting bored 
long before reaching your 800th or so 
measurement result, you must use some 
computing power and a GPIB interface. 

In profiling applications, PM6680B/6681 
acts as a fast, high resolution sampling 
front end, storing resuits in its internal 
memory. These results are later trans- 
ferred to the controller for analysis and 
graphical presentation. The TimeView 
software package PM9629 greatly simpli- 
fies profiling. 

You must distinguish between two differ- 
ent type of measurements called free-run- 
ning and repetitive sampling. 

■ Free-Running Measurements 

Free-running measurements are per- 
formed over a longer period, e.g,, to 
measure the stability over 24 hours of os- 
cillators, to measure initial drift of a gener- 
ator during a 30-minute warm-up time, or 
to measure short-term stability during 1 
or 1 0s. In these cases, measurements 
are performed at intervals from 140 ps 
(PM 6681 ) or 500 ps (PM 6680B) and up- 
wards. In otherwords, the maximum sam- 
pling rate is 7 kHz (PM 6681 ) or 2 kHz 



(PM 6680B). There are several different 
ways of performing the measurements at 
regular intervals. 

SinglB’Cycle measurements using 
measurement time setting for '‘pacing" 

When single measurements are set on 
the counter, the measurement time acts 
as a "measurement hold time". By setting 
the measurement time to 1 0s for exam- 
ple, single-cycle measurements are auto- 
matically made at 10s intervals. 

Using a controller as "pacer" 

With fairly large intervals such as sec- 
onds between individual samples, the 
timer in the controller can be used for 
pacing the individual measurements. 

Using external arming signals 

External arming signals can also be used 
for "pacing." For example with an arming 
signal consisting of 10 Hz pulses, individ- 
ual measurements are armed at 100 ms 
intervals. 

Letting the counter run free 

When the counter is free running, the 
shortest distance between measure- 
ments is approximately 140 ps 
(PM 6681) or 500 ps (PM 6680B) plus 
set measurement time. For example 
when a measurement time of 2 ms is set 
in PM 6680B, the time between each 
sample is approximately 2,5 ms. You 
have to perform some special actions 
over the GPIB in search of that high 
speed, for instance blanking the display. 
This is described in the PM6680/66811 
Programming Manual. 
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■ Repetitive Sampling Profiling 

The measurement setup just described 
will not woi1< when the profiling demands 
less than 140 ps intervals between sam- 
ples. 

How to do a VCO step response pro- 
filing with 100 samples during a time 
of 10 ms, i.e., 100 \is between sam- 
ples. 

This measurement scenario requires a re- 
petitive input step signal, and you have to 
repeat your measurement 1 00 times, tak- 
ing one sample per switch period. And 
every new sample should be delayed 
100 ps with respect to the previous one. 

This is easiest controlled by a controller, 
although it is possible but tedious to 
manually set and perform all 100 meas- 
urements. 

The following are required to setup a 
measurement; 

- A repetitive input signal (e.g., fre- 
quency output of VCO). 

- An external SYNC signal (e.g., step 
voltage input to VCO). 

- Use of arming delayed by a preset 
time (e.g., 100, 200, 300 ps). 

See Figures 5-31 and 5-32. 




Figure 5-31 Setup for transient profil- 



ing of a VCO. 

When all 100 measurements have been 
made, the results can be used to plot fre- 
quency versus time. Note that the abso- 
lute accuracy of the time scale is depend- 
ent on the input signal itself. Although the 
measurements are armed a\ 100 ps± 

1 00 ns intervals, the actual start of meas- 
urement is always synchronized to the 
first input signal trigger event after arming. 
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Figure 5-32 Results from a transient 
profiling measurement. 



TimeView will do this measurement quick 
and easy, see Chapter 8. 
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Process 



Process 



Introduction 

Three different ways to process a meas- 
uring resuit are avaiiabie: Averaging, 
Mathematics and Statistics. They can be 
used separately or aii together. 



Averaging 




SINGLE 



if SINGLE is turned off, the 
counter makes a multipie 
period average. That 
means that it averages all 
data captured during the 
set measuring time and 
displays the resuit. 



Sample Size for Average 

Average in time interval measurements 
can be determined by sample size or 
measuring time. Average time interval is 
used in Time-, Rise/Fatl-, Phase, Duty 
factor, and Pulse Width measurements, 



Normally, the measuring time determines 
the number of samples averaged (N); 

N= Repetition rate {Hz) * Measuringtime 

{f<^2kHz, PM 6681) 

{f^2kHz, PM6680B) 

or 

N= 12000 > 1 = Measuring time PM 6681 

A/ = 2000 * Measuring time PM 6680B 

Sample size N can also be set directly 
via the AUX menu. 

if the Sample Size is set to 1000, the re- 
sult is averaged from 1000 consecutive 
measurements. Preset value is 100. 

Press AUX MENU and press SELECT 
until the display shows: t I.RUGfOUflt . 

Press ENTER to enter the sub-menu. 

You can now turn on or off sample size 
for time interval. Use the SELECT/SET- 
key to toggle between ON/OFF, and con- 
firm your selection by pressing ENTER. 

If ON is selected, you will be asked for a 
value of the sample size. Enter a value 
via the keyboard. The Sample Size can 
be a vaiue within the range 0 to 65535. 
Confirm your selection by pressing EN- 
TER and the timer/counter exits Auxiliary 
menu and continues to measure. 

if OFF is selected, the timer/counter exits 
Auxiliary Menu and returns to measuring 
mode. 
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Process 



Mathematics 




MATH 




PM 6680B/6681 can use 
two mathematicai expres- 
sions to process the meas- 
urement result; (K*X+L)/M 
or((K/X)+L)/M, 



K, L and M are user selectable constants, 
and X is the measurement result. To se- 
lect a mathematical expression, press the 
MATH key. Use the SELECT/SET key to 
step up/down until the display shows the 
expression you want to use, and confirm 
by pressing ENTER, 




K, L, and M are constants 
used for Mathematical 
processing, 




To enter a constant: 

- Press the key for the constant you want 
to change{K, L or M). 

- Enter the value on the keyboard. 

- Press +/- if you want a negative constant. 

- Confirm by pressing ENTER. 

The constants are stored until you reset 
them, or enter another constant. After a 
PRESET the constants are K=1 , L=0, M=1 . 

These functions can be 
used as the constants K, L 
and M within a mathemati- 
cal formula. Both Xn-i and 
Xo can be used in the 
same formula. 




Xn•^ 

Xn -1 refers to the measuring result from 
the previous measurement. It is updated 
every measuring cycle. 

- Press K=. 

The display shows the old value of K. 

- Press Xn- 1 . 

The display now shows n-1, (n-1 is 
shown instead of a value since Xn-i is 
continuously changing.) 

- Press -f/- if you want to subtract Xn-i 
from the measurement result. 



- Confirm by pressing ENTER. 

- Set constants L and M to the desired 
values, and select a MATH function. 



When the measurement starts, the re- 
sults will be calculated as usual. The K 
constant will be set to the previous meas- 
uring result before anew measurement 
starts. 






The first measurement after tur- 
ning on this function is not reii- 
able, since Xn-i may not hold 
the expected value. The value 
of Xn-1 is the measuring result 
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BEFORE the mathematical con- 
version. 

Xq 

Xo means the measuring result currently 
displayed. Use HOLD to capture the de- 
sired measuring result, 

- Setup the measurement you want to 
make. 

- Press HOLD. 

- Press RESTART to obtain the value 
you want to use as a constant. The re- 
sult is frozen after one measurement 
due to HOLD. 

- Press K= 

The display shows the old value of K. 

- Press Xo. 

The display shows the measurement 
result that will be used as a mathe- 
matical constant, 

- Press +/- if you want to subtract Xo 
from the measurement result. 

- Confirm by pressing ENTER. 

The instrument will now store and use 
the measurement result that was dis- 
played after you pressed the HOLD key. 

- Set constants L and M to desired val- 
ues and select a MATH function, 

- Switch off HOLD. 

When the measurement starts, the re- 
sults will be calculated as usual. 



Statistics 




Statistics may be applied to all measuring 
functions, with the exception of Manual 
Totalize and AC/DC Voltage. Statistics 
may also be applied to the result from 
Mathematics. 

The available statistics functions are as 
follows: 

X MAX: Displays the maximum value 
within a sampled population of xrval- 
ues 

X MIN: Displays the minimum value 
within a sampled population of Xrval- 
ues 

MEAN: Displays arithmetic mean value 
(x) of a sampled population of x-val- 
ues and is calculated as: 



n 




ii=1 



ST DEV: Displays standard deviation (Sx.) 
of a sampled population of Xrvalues 
and is calculated as: 




Where: 
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)Ci = the result of an individual meas- 
urement. Summation Is for 1=1 to n. 
n - the number of measured xi-values 
(up to 65 535) 

this expression is equivalent to the more 
common: 




■ To set statistics 

- Press the STAT-key. 

- Press SELECT/SET and select X 
MAX, X MIN, MEAN, or ST DEV, 

- Press ENTER, 

■ To set n in PM 6681 

- Press STAT, Current value is dis- 
played. 

- Use any numeric key to change value 
of n. 

- Press ENTER. 

■ To set n in PM 6680B 

- Press AUX MENU, 

- Press SELECT/SET and select STAT. 

- Press ENTER. 

- Input sample size n via the keyboard. 

- Press ENTER, 

■ To view X MAX, X MIN, MEAN, 
and STD DEV 

It is possible to stop the measurements 
and to view X MAX, X MIN, MEAN, and 
ST DEV from one data capture. 

PM 6680B 

- Press HOLD. 

-• Press STAT. 



- Press SELECT/SET to select statisti- 
cal function, 

- Press ENTER to view the result. 

If no statistics data has been captured, 
the display reads ‘no data’. Press RE- 
START to capture new data. 

PM 6681 

- Press HOLD. 

- Press STAT. 

- Press SELECT/SET to view the other 
Statistical function, 

if no statistics data has been captured, 
the display reads ‘Stat XXX' where XXX 
is the sample size. Press RESTART to 
capture new data. 



Measuring Speed 

When using statistics, you must take care 
that the measurements do not take too 
long time to perform, Statistics based on 
1 000 samples does not give a measure- 
ment result until all 1000 measurements 
have been made. That can take quite 
some time if the setting of the counter is 
not optimal. 

- Do not use AUTO trigger. It is conven- 
ient to use but it takes a fraction of a 
second each time the timer/counter 
determines new trigger levels, and 

1 000 or 1 0000 times a fraction of a 
second is a long time. 

- Do not use a longer measuring time 
than necessary for the required resolu- 
tion. 

- Remember, if you use SINGLE, that 
the counter uses the set measuring 
time as idle time between samples. A 
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short measuring time means a quick 
statistical result. 

- Remember that a frequency measure- 
ment normally uses the 225 MHz / 
prescaled by two mode. If the fre- 
quency of your signal Is less than 
160 MHz, you can almost double the 
sampling rate by measuring on the B 
input (for instance by still using the A 
input, but with SWAP and COM A on). 

Determining Long or Short 
Time Instability 

When making statistical measurements, 
you must select measuring time in ac- 
cordance with what you want to obtain; 
Jitter or very short time (cycle to cycle) 
variations require that the samples are 
taken as Single measurements. This 
means that time interval averaging is not 
used. 



The above signal contains a slower vari- 
ation as well as jitter. When measuring jit- 
ter you must use a limited number of sam- 
ples so that the slow variation does not 
becomes noticeable. Single measure- 
ments should he made with the shortest 
possible measuring time (800 ns). 

To measure the slower variation you cal- 
culate Max, Min or Mean on a long series 
of averaged samples. Here averaging 
eliminates the jitter in each sample and 
the long measuring time and large num- 
ber of samples means that the measure- 
ment can record very slow variations. 

The maximum measuring time for each 
sample is 400 s and the maximum num- 
ber of samples is 65535, which in effect 
means that the measurement can span 
up to 26.21 AMO® s or about 300 days. 

Statistics and Mathematics 



If average is used (SINGLE turned off) 
the samples used for the statistical calcu- 
lations are already averaged. This can be 
a great advantage when you measure 
medium or long time instabilities. Here av- 
eraging works as a smoothing function 
eliminating the effect of jitter. 




PM 6680B/6681 allows you to perform 
mathematical operations on the meas- 
ured value before it is presented to the 
display or to the bus. Two equations are 
available: 



[K^^X+L) 

M 



and 



M 



(default K = M = 1 and L = 0) 

Any systematic measuring uncertainty 
can be measured for a particular measur- 
ing setup, and the needed correction con- 
stants can be entered into these equa- 
tions. Statistics will then be applied on 
the corrected measured value. 
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Confidence Limits 



Jitter Measurements 



For example, the standard deviation can 
be used to calculate the confidence limits 
of a measurement. 

Confidence limits = ± ksx 
Where: 

k = 1 for a confidence level of 68.3% 
(1 g ■ limits) 

k = 2 for a confidence level of 95.5% 
(2a - limits) 

k = 3 for a confidence level of 99. 7% 
(3a - limits) 

■ Example 

A measurement of a time interval of 
100 |is is used to illustrate how the confi- 
dence limits are calculated from the 
measurement result. 

Use the statistics to determine the mean 
value and standard deviation of the time 
interval. Take sufficient samples to get a 
stable reading. Assume further that the 
start and stop trigger transitions are fast 
and do not contribute to the measure- 
ment uncertainties. PM 6680B/6681 dis- 
plays: 



Statistics provide an easy method of de- 
termining the short term timing instability, 
(jitter) of pulse parameters. The jitter is 
usually specified with its rms value, which 
Is equal to the standard deviation based 
on single measurements, The 
PM 6680B/6681 can then directly meas- 
ure and display the rms jitter if: 

MEAS TIME is set to SINGLE or N 1 



Otherwise, the standard deviation of 
mean values may be measured. The rms 
value is a good measure to quantify the 
jitter, but it gives no infoimation about the 
distribution of the measurement values. 
To improve a design, it might be neces- 
sary to analyze the distribution. Such 
measurements as well as others can be 
performed by data capture with a control- 
ler and the TimeView Frequency and 
Time Analyzing Software Package that 
comes as standard with PM 6681 and 
can be bought separately to PM 6680B. 




MEAN value = 1 00,020 ps and a STD 
DEV = 50 ns then 



the 95.5% confidence limits = ± 2sx = ± 
100 ns 
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Auxiliary Functions 



About this chapter 

This chapter describes less commonly 
used functions that are "hidden" in the 
auxiliary menu. 



Auxiliary Menu 

Introduction 

All the PM6680B/6681’s measuring logic 
and input settings are computer control- 
led. The ability to select, combine, and 
add new functions is limited only by the 
number of controls on the front panel. 

To keep the noimal operation of the 
counter as simple as possible, the use of 
dual or triple function keys has been 
avoided. For the same reason the num- 
ber of keys has been restricted; however, 
the PM6680B/6681 contains many "hid- 
den" features. The AUX MENU key gives 



you access to all the extras that are not 
generally found in a traditional counter. 

If you frequently need to use some AUX 
MENU functions, we recommend that 
you save your favorite complete front 
panel setup In one of the 19 memory loca- 
tions for easy recall later. 



You can use such preprogrammed set- 
tings as default settings for your particular 
applications, from which you can manually 
modify the various individual control set- 
tings. 



When you select something in the AUX 
MENU that cannot otherwize be indi- 
cated, an AUX annunciator on the display 
is switched on. 



The AUX annunciator shows 
only that a change has been 
made in the AUX MENU. The 
unique settings that have been 
made are not shown on the dis- 
play 
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ANALOG OUTPUT 
ON/OFF+Scale 




VARIABLE hysteresis! 


1 


ON/OFF 1 






m 



ARMING DELAY 
Time 200m8 to 1.67s 
Events 1 to 1.67E6 


i 


SELECT r 1 ARMING j 

OHANNELE«r START | 


TIMEOUT 1 

OFF/IOOms-25.58 I 











ARMING DELAY 
Time aooms to l.67s 

Events 1 to 1.67E6 



SELECT 
CHANNEL E® 




TEST 

Select sell test 



AUXILARYCODES 

Sei/ReaO 



STATISTICS 
SAMPLE SIZE, 1 to 
65535 

1 ' " 



SET AVERAGE SAMPLE SIZE 
2 to 65535 



BLANK DIGITS 
0 to 9 digits 



BURST SYNC. 
ON/OPF 



PROGRAM VERSION 
Counter/GPIB 



MEMORY PROTECT 



CAL.HYST 
(Only PM 6681) 






] 










GPIB-ADDRESS 1 

{Set)/Read 1 








J 


> 



7-1 You will enter the AUX MENU at the same selection as you used the previous 
time, except after power on when you enter the menu at RECALL To recall 
the last setting before power off, recall memory 0. 
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Plain English AUX MENU 
Commands 

AUX Press AUX MENU key for 

MENU a list of functions. Use the 
j SELECT key to scroll 

J through the list. Press EN- 

TER to select the function 
SELECT or take you to a submenu 
SET with more selections. 



The texts on the display 
are messages in abbrevi- 
ENTER ated English. Here is a list 
r 1 of ail display messages 
^ with explanations. 

Rdcfr 

Address: GPIB Address Read/Set 
finRLou Gut 

Analog output ON/OFF and scaling fac- 
tor 

Hr. StRrt 

Arming Start 

Rr. Stop 

Arming Stop 

Ril. [QdES 

Auxiliary code function 

Rutu Id. 

Auto low sets the lower frequency limit 
for autotrigger and voltage measure- 
ments (only PM 6681). 

falRn. d i3 (t 

Blank digits (switch off) up to nine digits 
bUrSt 

Burst Frequency 
bG5 l.?3 

Bus 1.23 Identity of the GPIB firmware 



CRL. Hd 5 t 

Cal. Hyst Used to calibrate the hystere- 
sis of the input amplifiers in PM 6681 . 
Read about how to use this command in 
the preventive maintenance chapter on 
page 10-4. 

Chfln. f 

Chan. E Channel (Input) selection for 
arming (Channel E) 

Cni: 

Delay Count Delay arming by event 
counting 

daey t. 

Delay Time Delay arming by event count- 
ing 

Err, PratEc 

Error Protect You tried to save a front 
panel setting while the memory was pro- 
tected 

InStr, I.P3 

Instrument 1 .23 identity of the Instru- 
ment firmware 

nrr 

ntu 

Negative 

nn lmc 
MU Du? 

No Bus No GPIB interface is installed 

OFF 

Off 

On 

On 

POS 

Positive 

Pro9, idn. 

Program Identity 

Rrot, 

Protect Memory Protect Menu 
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5tBt. 

Statistics Sets the sample size for statis- 
tics 

tE5t 

Test Enter the test submenu 

test Ru 

Test all Ail tests in sequence 

test flsic 

Test ASIC (Application Specific inte- 
grated Circuit) Test of measurement logic 

test disp 

Test Display Display test 
test rR. 

Test RAM Internal RAM test 

test rO. 

Test ROM Internal ROM test 
t ii?uC.count 

Time Average Count Selects a specific 
number of events for averaging, instead 
of a the No. of events during the set 
measuring time, 

t I. Gut 

nmeOut Timeout menu 

tr ,3 SLOPE 

Trigger slope 

URR. HdSt. R 

Variable Hysteresis A To select variable 
hysteresis for the A-input, (to measure on 
noisy signals) 

■ Variable Hysteresis A 

Variable hysteresis means that the sensi- 
tivity of the A input can be set. This func- 
tion uses the trigger ievei A setting as the 
upper level of the hysteresis band, and 
the trigger level B setting as the lower 
level. On PM 6680B, this function can 
only be used for Frequency A, On 
PM6681 , it can be used on all single 
channel measurements on channel A. 



- Press AUX MENU, then press SE- 
LECT/SET until the display shows 
GRR RdSt. R 

- Select On and the counter will 
select variable hysteresis on input A, 
activate COM A, and turn on AC and 
AUTO (which sets the trigger level on 
A to 75% and on B to 25% of Vpp), 

You can manually switch off auto trigger- 
ing and set manual trigger levels after se- 
lecting Variable Hysteresis mode. 

SET A sets the upper limit of the hystere- 
sis band, and SET B sets the lower limit. 

- Selecting another FUNCTION will 
switch off Variable Hysteresis A. 

Burst Frequency 

Burst Frequency turns the burst fre- 
quency function on or off and selects 
measuring input. Read the explanation of 
this function in Chapter 6 "Measuring 
Functions". 

BURST is shown to the left of AUTO on 
the display. The AUX annunciator will not 
turn on when burst is selected. 

- Press FUNCTION to turn off burst. 

Address, GPIB 

On PM 6680B the address set on the 
rear panel switches is shown. You can 
only read the set address here. 

On PM 6681 you can 
also change the ad- 
dress here. The new 
address is stored in 
nonvolatile memory 
and remains until changed again via this 
menu or via a bus command. 

address is the valid 
address whether it is set via the 




, 

ON i 1(58 4 2 1 
OFF j ADDRESS 
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aux menu or the GRIB com- 
mand. 

The counter also shows the address used 
during the power up test. 

Protect Memory 

Protects memory 10-1 9 from accidental 
overwrite, just like the write-protect tab on 
a diskette. 

“ Enter the AUX MENU and select 
PrOt. 

- Press ENTER and the display wiil 
show OFF or On. 

- To change status, press SELECT until 
wanted status is displayed. Confirm 
your selection by pressing ENTER, 
and the instrument exits AUX MENU 
and returns to measuring. 

If you attempt to save a front panel set- 
ting in these memories when protected, 
the display will show frr. ProtEc. 

Time Interval average 
Sample Size 

Here you select rf average in Time Interval 
measurements are determined by sample 
size or measuring time. Average time inten/al 
is used in Time-, Rise/Faii-, Phase, Duty fac- 
tor, and Pulse Width measurements. Use 
SINGLE-key to disable averaging. 

- Press AUX MENU, then SE- 
LECT/SET until the display shows 
ir 

- Press ENTER to enter the sub-menu. 

- Use the SELECT/SET-key to select 
ON, and confirm by pressing ENTER. 

- Enter the time via the keyboard, The 
range is 1 to 65535. Preset value is 
100 . 



- Confirm your selection by pressing 

ENTER. 

Example: If the Sample Size is set to 100, 
the result is averaged from 100 con- 
secutive measurements. After the 100 
measurements, the countershows the 
result for the set measuring time, then 
a new measurement block is started. 

See also; ‘Average’ In Chapter 6. 



Timeout 

Timeout is a programmable stop for a 
measurement in progress. The timeout 
starts when the counter starts a measure- 
ment, and it interrupts the measurement 
if a result is not ready within the timeout 
period. 

- Press AUX MENU, then SE- 
LECT/SET until the display shows 
t <.DUb. 

- Press ENTER to enter the sub-menu. 

- Use the SELECT/SET-key to select 
On, and confirm by pressing ENTER. 

- Enter the sample size via the key- 
board. The range is 100ms to 25.5s. 
Preset value is 100ms. 



- Confirm your selection by pressing 

ENTER. 



The timeout is mainly used for 
GRIB applications. 



Program Identity 

Shows the firmware version of the instru- 
ment and the GPIB interface. {GPIB Is op- 
tional on PM 6680B.) 

- Press AUX MENU, then SE- 
LECT/SET until the display shows 
ProC. /do.. 

- Press ENTER to see the instrument 
firmware version: loStr, l.DP. 
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- Press ENTER again to see the GPIB 
firmware version: bU5, 1. 1 1. 

- Press ENTER to return to measuring. 

Statistics Sample Size 

Here you can set the number of samples 
for use with a Statistical process. 

This is the only way to change sample 
size in PM 6680B. In PM 6681 sample 
size is changed in the notmai STAT menu 
(see page}, but it can also be changed in 
the AUX menu — STAT forcompability 
reasons. 

- Press AUX MENU, then SE- 
LECT/SET until the display shows 
StRt. 

~ Press ENTER to enter the sub-menu. 

- Enter the sample size via the key- 
board. The range is 1 to 65535. Pre- 
set value is 100, 

- Confirm your selection by pressing 

ENTER. 

To turn on statistics, you must also select 
statistical function with the STAT-key. 

See also Chapter 6, ‘Processing’. 

Test 

In the Test menu, you can choose to run 
tests used in the power up test one at a 
time: 

- Press AUX MENU, then SE- 
LECT/SET until the display shows 
tE5t. 

- Press ENTER to enter the test menu. 

“ Press SELECT/SET to select one of 
the following tests: 

-t55t ffU (the four tests below in 
sequence). 



- tESt d I5P (Display Test). 

- tE5t R5 1C (Measuring Logic). 
-1:851: rR(RAM). 

-tESi: ra (ROM), 

If any fault Is detected, an error message 
will appear on the display and the pro- 
gram halts. Possible error messages are 
as follows: 



- Internal ROM test failed. 

- Internal RAM test failed. The hex-ad- 
dress where an error is detected is 
shown. 



- Test of measuring logic failed. 



if an error message is displayed, press 
any key to make the instrument continue 
even though an error was detected. Con- 
tact your local Fluke Service Center for 
repair. 



The display test turns on all seg- 
ments of the display for a visual 
inspection. No failure is reported. 



On PM 6680B, the display is 
switched off after second. 

On PM6681, press ENTER to 
end the test. 



Blank Digits 

Blanks out unstable digits on the display. 

- Press AUX MENU, then SE- 
LECT/SET until the display shows 
bl Bn. d tu It . 

~ Press ENTER and use the keyboard 
to enter the number of digits you want 
to blank out, Blanked digits are num- 
bered from LSD to MSD, right to left. 
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Arming Start 

Selects if the counter start arming should 

be delayed by time or by event counting 

and sets the delay. 

■ PM 6681 

- Press START ARM. 

- Select arming slope Br. 5tf? POS or 
Rr, 5trR /7£C with the SELECT/SET 
key. 

- Select ChRn. f or [hRn. b as arming 
input. 

- Press ENTER and the display will 
showdEtRy uFF. 

- Press SELECT/SET to select dElRy 
t 1 for time delay, or [nt for delay 
by events, and press ENTER. 

- Enter the delay you want from the arri- 
val of the arm stop signal to the ac- 
tual stop of a measurement. 

- Press ENTER to exit the menu. 

■ PM 6680B 

- Press AUX MENU and select 
Rr.StRrt . 

- Press ENTER. 

- Select [HRn. E or [HRn b as anriing 
input. 

- Press ENTER and the display will 
show dELRH DFF. 

- Press SELECT/SET to select dEl RH 
t I for time delay, or [nt for delay 
by events, and press ENTER. 

- Enter the delay you want from the arri- 
val of the arm start signal to the ac- 
tual start of a measurement. 

- Press ENTER to exit the menu. 

To use the selected start arming delay, 

you must turn on start arming: 



- Press the ARM START key on the 
front panel. 

- Select arming slope POS or REG with 
the SELECT/SET key, 

- Press ENTER to exit the menu, 

Arming Stop 

Selects if the counter stop arming should 

be delayed by time or by event counting 

and sets the delay. 

■ PM 6681 

- Press STOP ARM. 

- Select arming slope Rr. Stu POS or 
Rr. 5to RfC with the SELECT/SET 
key. 

- Select [hRn. E or [hRn. b as arming 
input. 

- Press ENTER and the display will 
showdflRy DFF. 

- Press SELECT/SET to select dflRd 
b I fortim.e delay, or [nt for delay 
by events, and press ENTER. 

- Enter the delay you want from the arri- 
val of the arm stop signal, to the ac- 
tual stop of a measurement. 

- Press ENTER to exit the menu. 

■ PM 6680B 

- Press AUX MENU and select 
Rr.StaP 

- Press ENTER. 

- Select [HRn. E or [HRn b as arming 
input. 

- Press ENTER and the display will 
show dEiRH DFF. 

- Press SELECT/SET to select dELRH 
t » for time delay, or Cnt for delay 
by events, and press ENTER. 
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- Enter the delay you want from the arri- 
val of the arm stop signal, to the ac- 
tual stop of a measurement. 

- Press ENTER to exit the menu. 

To use the selected stop arming delay, 
you must switch on stop arming: 

- Press the STOP ARM key on the 
front panel. 

- Select arming slope P05 or PEG with 
the SELECT/SET key, 

- Press ENTER to exit the menu. 

Analog Output 

Standard on PM 6681 , and comes with 
option PM9626 for PM 6680B. 

The analog output is turned off as a de- 
fault. 

Press AUX MENU, then SELECT/SET 
until the display shows RnRiOu Out. 

- Press ENTER to enter the sub-menu. 

- Use the SELECT/SET-key to select 
On, and confirm by pressing ENTER. 

- Enter the scaling factor via the key- 
board. Preset value is 1. 

- Confirm your selection by pressing 

ENTER. 




Figure 7-2 The analog output 
function. 



■ Scaling factor 

The scaling factor has two functions: 

- Its exponent selects which digits to 
output on the analog output 

- Its value sets what reading should rep- 
resent full scale 

As default, the scaling factor is 1 (1 EO), 
This means that the full scale value is 
0.999, and the analog output converts the 
fraction {digits to the right of the decimal 
point) to a voltage. 

The scaling factor should be: 

Scaling factor= -j-,, — i — i — 

" full scalevalue 

where full scale value is the value for 
which you want the analog output to out- 
put its maximum voltage (5 V), 
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Example: 



■ Resolution 



- We want to follow the 0 to 1 kHz- vari- 
ation that is 0.000 kHz OV output 
and 0.999 kHz 5V output. 

- Take a measurement result, for in- 
stance; 

12,34567890 E+B Hz 

- Represent this result without expo- 
nent: 

12345678.90 Hz 

- To get the "kHz-value", multiply this 
value with the scaling factor, for in- 
stance 0 . 001 . 

12345.67890 

- Take the fractional part of the result: 
.67890 



This is the value that will determine 
the output voltage, .00 will give 0 V 
and .99 will give 5 V. This means that 
"our" reading will give 
.67890’5=3.3945 V. 



This is ouput as 3.38 V due to the 
0.02 V resolution of the analog output. 




Figure 7-3 To use the shown „ 
decimal point as refer- 
ence; set the expo- 
nent of the scaling fac- 
tor to the same value 
as the exponent of 
the measurement re- 
sult but with the oppo- 



The analog output range is 0 to 5 V in 
250 steps, so one step is 0.02 V, if the 
scaling factor is 1 , one such step is 
taken each time the display changes with 
X.004, and if the scaling factor is 4, one 
step is taken each time the display 
changes withX.001. 

The X in the above paragraph can be any 
digit and does not influence the output 
voltage, If the display changes from 
0.996 to 1.000. the voltage drops from 
4.98 V to OV. If the display value in- 
creases further, the output voltage starts 
to increase again; see Figure 7-4. 




Figure 7-4 Output voltage versus 
displayed value for 
two different scaling 
factors. 
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AUTO LOW 

ONLY PM 6681 

Here you can set the minimum frequency 
fot which you want AUTO and Volt to 
work, A high frequency limit means that 
AUTO determines trigger levels faster 
and that Volt can follow quick variations. 

- Press AUX MENU, then SE- 
LECT/SET until the display shows 
RUbO L a. 

- Press ENTER to enter the sub-menu. 

- Enter the lowest frequency you want 
for AUTO and volt via the keyboard. 
The range is 1 Hz to 50 kHz. Preset 
value is 100 Hz, 

- Confirm your selection by pressing 

ENTER. 




■ Example 

An example of use is if you have an LF 
AC voltage for which you want to get the 
absolute maximum or minimum Vpp by 
using use statistics. A slow voltage func- 
tion would average the signal and get a 
too low Vpp while a high frequency limit 
{much higher than the actual frequency) 
would asynchrounously sample the sig- 
nal and give the absolute max/min peaks, 
Note that when statistics is off, the dis- 
play will show gartcage. 



Auxiliary Menu 7-11 



Auxiiiary Functions 



Auxiliary Codes 



Code setting 

By pressing ENTER when the display 
shows RLI. CudEB, you get the current set- 
ting of the counter expressed as an 8- 
digitcode. This auxiiiary code is divided 
into the following sections, separated by 
points and space: 

I Measuring Function 

Primary Channel 

— Secondary Channel 

• — - — Measuring Parameters 

■ -Trigger Setting 
T f T t 

F.PS 3ZZZ.T 

Figure 7-5 The counter setting ex- 
pressed as an 8-digit 
code. 



When you enter a code, you must enter it 
in groups F.PS or 3ZZZ . The decimal- 
point in F.PS and the leading 3 in the 
3ZZZ to tell the counter which group you 
are editing. 

F is the measuring function, represented 
by a number from 1 to 21 ; leading zeros 
will be truncated, Ail functions are shown 
in the table on the next page. 



PS shows what input is used as the Pri- 
mary and Secondary measuring channel 
P and S are separate numbers between 
1 and 7, representing channels as de- 
scribed in the following table. 



Channel 


P/S 


Note 


A 




A Input used 


B 


2 


B Input used 


C 


3 


Optional Prescaler 


E 


4 


Arminq Input (at rear) 


A 

N 


5 


Frequency A divided 
by N. 

N=2 for PM 6680B 
N=4 for PM 6681 


Reference 


6 


internal or External 
Ref. oscillator 


Hysteresis 


7 


Variable Hysteresis 
mode 



Table 7-1 Channels 

Chapter 7, ‘Measuring Functions’ further 

A 

describes the Reference, and Variable 
Hysteresis, 
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Function 


Channel 


F 


Primary 

P 


Secondary 

S 


Select 

from: 


Frequen 

cv 




Freq 


Not used 


1 to 7 


Period 


2 


Per 


Not used 


1 to 7 


Ratio 

(P/S) 


3 


Nume- 

rator 


Denomi- 

nator 


1 to 5 


Puise 

Width, 

Pos 


4 


Gate 


Not used 


1, 2, 4 ; 


Puise 

Width, 

Neq 


5 


Gate 


Not used 


1, 2, 4 


Time 

Interval 


6 


Start 


Stop 


1, 2, 4 


Phase 


7 


Refe- 

rence 

Signal 


Delayed 

Signal 


T 2 


Totalize 

Manual 


8 


Total 


Subtractor 


1,2, 4 


Totalize 

Start/ 

Stop 


9 


Total 


Start/Stop 


1, 2, 4 


Totalizer 

Gated 


110 


Total 


Gate 


1, 2, 4 


Positive 

Duty 

Factor 


11 


Duty 

Factor 


Not used 


1, 2, 4 


Negative 

Duty 

Factor 


12 


Duty 

Factor 


Not used 


1, 2, 4 


Rise 

Time 


13 


Start/ 

Stop 


Not used 


1 


Fall 

Time 


14 


Start/ 

Stop 


Not used 


1 


Voltage 


15 


Max/Min 


Not used 


1,2 


Burst 

Frequen 

H 


16 


Freq 


Not used 


1 to 7 



Function 


Channel 


F 


Primary 

P 


Secondary 

S 


Select 

from: 


Pulse 

Repetitic 

n 

Frequen 

cy 


17 


PRF 


Not used 


1 to 7 


Volt 


18 


Max 


Not used 


1,2 


Volt 


19 


Min 


Not used 


1,2 


Totalize 

Gated 

Accumu 

lated 


20 


Total 


Gate 


1, 2, 4 


Totalizer 

Timed 

^9 


21 


Total 


See Note 


1, 2, 4 



Table 7-2 Measuring Functions. 

Set S to the same as P if you want the 
registers to be connected in series 
(long register). 

Example: 8. 1 1 means Long Register 
TOT A Manual. (Described on page 
4-18) 

Totalize Gated Accumulated (F=20) 
always uses long register 
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3ZZZ is a measuring parameterior 6\i\er- 
ent settings that are turned on or off. This 
parameter is the sum of a 9-bit register 
added to 3000, 



Setting 


Decimal Value I 


Purpose 


Clear 


0 


Default 


interpola 




No auto-calibration of 


I tor 




interpolators between 


auto- 




measurements. Gives a 


calibratk 




short-term guaranteed 


n Off 




, , 250 ps 

resolution of- > not 

v'W 

limited to 100 ps in 
PM 6680B. Long-term 
drift gives now poorer 
systematic error. 


Interpola 


2 


Interpolating technique is 


tors 




not used. Only of interest 


switched 




for lEEE-bus use. 


off 






Gated 


4 


Set enable on external i 


volt 




control, input B or E. 


mode 




When external control is 
active, the voltage 
measurement is 
enabled. Can define a 
time window to (disable) 
measure Volt, for 
instance during pulse 
overshoot. Stop arming 
cannot be used in Gated 
volt mode, 



Setting 


Decimal Value 


Purpose 


High- 

speed 

voltage 

mode 


8 


Fast signal detection to 
speed up voltage 
measurements in 
PM 6680B. intended for 
signals of higher 
frequency than 10 kHz 
or DC level. 


Count 

mode 

for 

average 

measun 

ments 


16 


In time interval modes 
(not single), 
measurements are 
averaged, during a 
preset number of 
intervals instead of 
during the preset 
measuring time. This 
function is normally 
controlled by 
TLAVG.COUNT. 


Slope 
on E- 
channe! 


32 


Negative trigger slope on 
channel E when the E 
input is used as a 
measuring channel. I 


Not 

used 


64 




Analog 
Out on 


128 


Turns on Analog Out, at the 
cost of lEEE-bus speed, 
which functions 
simultaneously. This 
function is normally 
controlled bv ANALOG OUT, 


Event 

Counting 

mode 


256 


Arming delay or Hold Off 
delay by trigger events 
counted, instead of set 
delav time. 



Table 7-3 Measuring Parameters 
(3ZZZ) 
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T is a number between 0 and 3 that de- 
scribes AUTO triggering mode for chan- 
nels A and B , Here you can see if auto- 
trigger is turned on for only one of the A 
or B inputs ( Split-Auto ). You can only 
read the trigger conditions, not set them. 



.T 


Auto trio A 


Auto triq B 


.0 


off 


off 


.1 


off 


on 


.2 


on 


off 


.3 


on 


on 



Table 7-4 Trigger Settings 



■ Examples 

Determining an AUX CODE 

You want to perform a Time Interval 
measurement from channel A to E, in ‘av- 
erage by count’ mode with the default 
sample size of 100 measurements, and 
without interpolator-calibration after each 
measurement. 

Start by selecting Function, Primary and 
secondary channel. Look at Tables 7-1 
and 7-2 to find the following infonmation: 

Time interval 6 

input A 1 

Input E 4 

Put the values together as parameters for 
EPS: 

6.14 

Now switch off auto-caiibration, set aver- 
age to count mode, and switch on the 
Analog Out on. Refer to Table 7-3 to get 
the following information: 



Interpolator auto-calibration 1 

off 

Count mode for average 1 6 

measurements 

= l"7 

Offset -H 3000 

3ZZZ = 3017 

Add the values from the settings and you 
get the sum 17. Then add 3000, which Is 
an offset to the memory location, and you 
get following parameter for 3zzz: 

3017 

To Interpret an AUX CODE 
You read a parameter on the display and 
want to interpret it. We will use the follow- 
ing as an example: 

2.11 3011.0 

2.11 is the FPS, the first digit(s), in front 
of the first point, are the measuring func- 
tion anP 2 means Period measurement. 
The digits after the point are measuring 
channelsanP 11 means input A, only the 
first 1 is of importance here since Period 
is a single channel measurement. 

3011. is the 3ZZZ, which is a sum that 
you must split in the following way: 
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3011 

Subtract the offset - 300Q 

Result 11 

Subtract the highest 

possible number from - 8 

table 7-3 ( 8=High Speed 

voltage mode) 

Result 3 

Subtract the highest 

possible number from - 2 

table 7-3 (2=lnterpolators 

switched off) 

Result 1 

Subtract the highest 

possible number from 

table 7-3 (1=interpolator - 1 

auto-calibration switched 

off) 

Result 0 



The digit after the point in 3011,0 indi- 
cates trigger mode according to Table 
7-4, and zero means that triggering is set 
manually on both A and B channels. 
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Introduction 

TimeView turns the PM 6680B/6681 
Timer/Counter into a powerful tool for 
time and frequency analysis. TimeView 
comes as standard with PM 6680B and 
PM 6681. 

Applications 

The major applications for TimeView are 
as follows: 

— Analysis of frequencies that should 
be stable 

— Analysis of frequencies that are mo- 
dulated 

- Analysis of frequency transi- 
tions/sweeps 

Features 

Features of TimeView include: 

- Fast, simple acquisition of results 

- Automatic display of results in grap- 
hical format 

- Cursor measurements: plus histo- 
grams and FFT for analysis 

~ Easy generation of reports via grap- 
hics hardcopy using HP LaserJet or 
IBM ProPrinter 

- Storage of acquired data and meas- 
urement setups 



The TimeView 
documentation 

The documentation for TimeView for 
PM 6681 is integrated into the PM 6680B 
/ PM 6681 Operators, and Getting 
Started Manuals. 

TimeView for PM 6680B comes with a 
separate operating manual. 

In addition to the actual program, the 
TimeView diskette contains a help file, ex- 
ample files and a README.TXT file with 
the latest information about the program. 
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Installation 



Software 

Installation 

You may run TimeView either directly 
from the TimeView disk or install it on 
your hard disk and run it from there. 

Make a Backup Copy 

Before running TimeView for the first 
time, make a backup copy of your 
TimeView diskette and store the original 
in a safe place. 

Installation On Your Hard 
Disk 

■ Using the install Program 

insert the TimeView disk in your disk 
drive and type 
A: J 

INSTALL J 

from the command prompt. Follow the in- 
structions on the screen. (Substitute ap- 
propriate drive letter for a.) 



■ Starting TimeView From the 
Hard Disk 

Type 

CD \TimeViewJ 
TV81 J 

from the hard disk command prompt. 

Starting TimeView From the 
Floppy Disk 

No installation is necessary to run the pro- 
gram; the only thing to remember is that 
the disk must not be write protected. 

Insert the TimeView disk in your disk 
drive and type 
A; J 
TV81 J 

from the command prompt and TimeView 
will run. (Substitute appropriate drive let- 
ter for a.). 

Manual Installation 

Make a directory on your hard disk 
called, for instance, C:\TimeView\81 . 

Copy the program and example files to 
this directory. 

-Type 
Cj j 
CD\J 
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MD TimeViewJ 
CD TimeviewJ 
MD 81 J 

- at the command prompt. 

- insert the disk in the disk drive, 
-Type 

COPY AjSSIX*.* C:\TimeView\81J 

Then 

COPY A:\81.bat C t \TimeView J 

at the command prompt, and 
TimeView wiii be instailed. 

TimeView creates a configuration file 
calied TmeView.CFG where it stores infor- 
mation about which interface card you use 
and the defauit parameters you have cho- 
sen. It stores this file in the directory from 
where you start TimeView. You can force 
this file to a specific directory to avoid sev- 
eral configuration files on your hard disk. 

- Use your favorite Text Editor to open 
the AUTOEXEC.BAT fiie. 

- Add the foilowing iine: 

SET Tiit»View_81=path 

where path is the path to the directory 
where you want to store the .CFG fiie, 
e.g., C:\TimeView\81 

- Save AUTOEXEC.BAT as an ASCII file. 

- Copy TimeView.HLP and 
TimeView.SET to this directory 

- Restart your computer and start 
TimeView, 



Startup Options 

TimeView automatically detects if it is 
connected to an EGA or VGA screen, 
Startup option /EGA forces TimeView to 
run in the 350-line EGA mode, 

You may load files when starting 
TimeView by appending the fiie names to 
the start command, separated by space. 



Temporary Files 

TimeView sometimes need to create tem- 
porary fiies. One such case is when you 
go to dos from the File menu. 

These files are named TV_SWP*. where 
* is a number between 1 and 99. These 
fiies are created in the TMP directory 
specified by the SET TMP=path com- 
mand. 

If no TMP directory exists, TimeView use 
the directory selected by the SET 

TimeView_81=path command. 

If none of these directories exists, 
TimeView stores its temporary files in the 
current directory. 

Should you exit TimeView incorrectly, for 
instance by pressing Alt-i-Ctrl+Del, tempo- 
rary fiies will remain on your disk. When 
the number of files reaches 99, 

TimeView will stop swapping to disk, and 
will not work properly. 

So, make it a rule to once in a while 
search your disk for TV_SWP*. files and 
delete them. 
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Hardware 

Installation 

To be able to capture data you must have 
a GPIB interface card in your PC and a 
IEEE488 cable to connect the counter to 
the PC. To install the interface in your PC, 
follow the instructions accompanying 
your Philips, Nationai, or Capital equip- 
ment (CEC) interface card. 

TimeView Messages After 
Installing an Interface Board 

■ Can’t find National/Philips 
interface card 

The software driver GPIB, COM must be 
in your CONFIG.SYS file; otherwise, 
TimeView wiii not find the card. If it still 
cannot find the board, there might be an 
interrupt conflict. This board normally 
uses interrupt iRQ 7. The owner to this in- 
terrupt is normally the printer port LPT1 . 
Since LPT1 owns iRQ 7 but doesn’t use 
it, the GPIB interface can take it over. 
However, if another hardware has al- 
ready taken over IRQ 7 from the printer 
port, you must use another interrupt. How 
to change interrupt is described in the in- 
stallation manual of the board but also in 
the program IBCONF that accompanies 
some later versions of the interface. Run 
this program and you will get a graphical 
presentation of how to move jumpers and 
set DIP-switches. 

NOTE! Both a jumper and some switches 
must be set to change the interrupt. 
Insert the board and try again. 



■ Can’t find Capital Equipment 
GPIB firmware. Is there a card 
installed? Y/N 

If you have installed a CEC interface and 
get this message, the CEC ROM has prob- 
ably been masked by other software. This 
can happen on 386 PC’s using DOS 5,0 or 
a memory manager to load programs in 
"High" memory, between 640k and 1 024k. 
TimeView can cope with this conflict if you 
Just tell TimeView that a CEC card is in- 
stalled and what 10 address to use: 

- Answer YES to the question "Is there a 
card installed? Y/N". 

- Answer with the iO port address 
when you get the "Enter CEC card 10 
address (HEX): 2b8" prompt. The ad- 
dress 2b8 is the default 10 address 
used by CEC. If this address does not 
work, check the switch settings on 
your card and enter the correct ad- 
dress. 

CAUTION: When you press Enter in this 
pop-up window, TimeView writes to 
that address and to whatever hard- 
ware is using that address. An incor- 
rect address may cause trouble, so 
don't just guess on the address if you 
know it has been changed from the 
default value. 

Since other programs, like Basic, use the 
ROM program on the CEC board and 
must access the CEC board address 
range, we recommend a proper installa- 
tion of the board: 

The CEC board normally occupies the ad- 
dress range ccOO-cdff. The PC must not 
have any other hardware using these ad- 
dresses. If it has, remap the CEC board 
or the other hardware to address ranges 
that don’t overlap, 
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Another problem may be that you run an 
Expanded Memory manager that uses all 
"free" memory addresses to increase the 
RAM memory available. Examples of such 
software are EMM386 from DOS 5 and 
Windows, 386MAX and QEMM. Here you 
must inform these programs that the CEC 
board exists and what addresses it occu- 
pies. The way to do this is described in the 
manuals for the programs, As an example 
we show the EMM386 as it is common for 
all users running DOS 5 or Windows. 

If EMM386 is installed on your PC, you 
will find a line like the one below in your 
CONFIG.SYS file. 

DEVICE® 

C:\DOS\EMM386.EXE m9 
RAM 

Add the following to that line: 

x=ccOO-cd£f 

if you have selected another address 
range for your CEC board, you should 
use that range here too. 

Restart your PC and start TimeView 
again, 

■ Can’t find 6681, power on and 
try again? 

Check if the counter is on and connected 
to the interface card, if it is you may have 
the same problem as described in the 
two preceding error messages. 



Configuring 

TimeView 

The Config Menu 

Here you can select GPIB interface, inter- 
face timeout, printer destination, printer 
type, printing of setting data on graphs, 
and screen type. 

' COHKJGURATIOH 

i lincout: Is 
i Heiiiitici ! ize GPIB 

: Print destination: LPTl i 

I Printer ^pe: IBM PBOPRiHIER 
i Print setting data: ON 

; Screen type : MONO UGft/EGA ; 

Startup uith; DEFAIilT SETTING 

Exit 



■ Interface 

The interface can be selected to either 
NATIONAL/PHILiPS, CEC, or NONE. If 
you select National/Phiiips or CEC, 
TimeView searches for an interface and 
then for a PM 6681 timer/counter. When 
TimeView finds a timer/counter, it sets it 
up according to the selections made in 
the Settings menu. Select NONE if you 
don’t have an interface or a counter. You 
can then use TimeView for working with 
saved files. 

■ Timeout 

Set GPiB controller timeout time to: 1 s, 
10s, OFF 

if the counter does not respond over the 
GPIB bus within the set timeout time, the 
timeout feature resets the GPIB interface 
and prevents a "hang-up", timeout will oc- 
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cur, for example, when the input signal to 
the counter is missing or occurs too late. 

It is recommended to ALWAYS set a 
timeout. OFF should only be set when 
the measuring time or the input signal pe- 
riod is longer than 10 s, 

■ Reinitialize GPIB 

Reinitializes GPIB makes TimeView set 
up the GPIB interface and the counter ac- 
cording to the selections made in the Set- 
tings menu. This is useful if you want to 
use the timer/counter manually and after- 
wards restore it to the settings TimeView 
expects the counter to have, 

■ Printer 

The printer destination can be set to 
LPT1 , LPT2, or LPT3, and the printer 
type can be an IBM Proprinter or HP 
LaserJet. If you have another printer, se- 
lect HP LaserJet for all laser printers and 



IBM Proprinter for ail dot matrix printers, 
As a rule, most laser printers have an HP 
LaserJet emuiation mode, and most dot 
matrix printers have an IBM ProPrinter 
emulation mode, 

If you switch on "print setting data" in the 
configuration menu, TimeView prints the 
time, date, and settings on the graph 
hard copies, 

■ Startup 

Here you select wether TimeView should 
continue with the settings you had the 
last time you used it or return to default 
settings every time you turn it on. 

■ Screen 

Select COLOR if you have a color moni- 
tor and MONO if you have a mono- 
chrome monitor or prefer a monochrome 
picture on your color monitor. 
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The User 



The TimeView 
Screen 

The TimeView screen contains the foliow- 
ing elements. 



Interface 



— The Menu Bar lists the names of avail 
able pull-down menus. 

- When you select an item from the 
menu bar it displays a Pull-down 
Menu with a list of commands that 
you can choose from. 




Menu 



Pull-down menu Pop-up window 



Title bar 



Graph area 



5x : 
ay: 



Cursor data area 



x2 : 






y2: 
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-• Pop'Up Windows appear when 
TimeView needs additional informa- 
tion on a command you have se- 
iected from the puli down menus. 

- The Title Sar shows the analysis 
method used, the measuring function 
used, and the type of data capture, 
Example; 

FFT FREQUENCY A Free Run 

- The Graph Area shows the captured 
data or the analysis result and the cur- 
sors. 

- The Cursor Data Area shows the X 
and Y position of each measurement 
cursor and the difference between 
them (8x and 6y), 

How to use the Elements of 
the TimeView Screen 

■ Menu Bar 

Press ALT key to activate the menu bar. In 
the menu bar, you can select menus either 
by moving the cursor to the menu you want 
and pressing ENTER (or the down arrow 
key), or by typing the underlined letter. In the 
pull down menus you select functions, i.e., 
using the up/down arrow keys to move the 
black field, to the command you want and 
pressing ENTER, or by typing the under- 
lined letter. Gray text shows that the field is 
inactive and can’t be selected; for instance, 
you cannot print a hardcopy if no graph is 
on the screen. An arrow to the right of a field 
means that it has a sub menu. The sub 
menu can be entered as above or by press- 
ing the right arrow. Fields that end with "..." 
have pop-up windows. You exit a menu 

level by pressing the ESC k©y. Leave the 
menu bar by pressing the ALT key or the 
ESC key, 



■ Pop up Windows 

To select commands, use either the up and 
down arrow keys, Tab-4 and Tab or 
type the underlined letter. Fields in the pop- 
up windows ending in "..." have sub menus, 
while fields ending in are Input fields. 

To change numerical input fields, use the 
digits (Oto 9), decimal point (.), + and- 
or type maximum or min for upper or 
lower parameter limit. A or AUTO sets 
auto (or default ) value. 

Change the exponent by entering E and 
the value of the exponent. You may also 
enter a value into a numerical field as a 
time in ps, ns, us, or ms. Typing the first 
letter is enough. 

Use the left and right arrow keys to 
change fields containing strings, e.g., Sin- 
gle in the Setting menu. These fields end 
with two arrow symbols {< — >). Fields 
without trailing dots or colons execute a 
function. For example, Measurement 
readout in the Setting menu makes the 
counter measure continuously, displaying 
the result on the screen. 

■ Graph Cursors 

If you press left or right arrow keys when 
in the graph window, two cursors appear. 
TimeView shows the coordinates of the 
cursors and the difference between them 
below the graph. In the distribution histo- 
gram, 5y is the number of samples be- 
tween the cursors. Usi the right and left 
arrow keys to move the left (red) cursor. 
The cursor moves in bigger steps when 
you hold down CTRL. HOME moves the 
cursor to the beginning and END to the 
end of the graph. If you want to move the 
right cursor, press the SHIFT key or turn 
on scroll iock. When you press Ctrl-Z, 
TimeView zooms in the graph and cre- 
ates a new graph of the data between the 
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cursors. Ctrl-0 zooms out to the original Scroll lock has the same effect as holding 
graph. down the shift key, 



The cursor movements are summarized 
in the table below; 











Moves red cursor to the right 






I-" 


Moves red cursor to the left 




Shift 


+ 


- 


Moves green cureor to the right 




"I rshift 


+ 


i 


Moves green cursor to the left 




I Ctrl N 






Moves red cursor to the right in big steps 




Ctrl 


+ 


- 


Moves red cursor to the left in big steps 




+ 


Ctrl 


+ 


MM^i 

I 


Moves green cursor to the right in big 
steps 


' Ij 


+ 


I Ctrl 


+ 


i 


Moves green cursor to the left in big 
steps 






Home 


Moves red cursor to the left edge of the 
screen 




:'■] [■' Shift 


+ 


; Home 




Moves green cursor to the left edge of the 
screen 






: End i| 


Moves red cursor to the right edge of 
the screen 




‘■|J^ Shift I + 


End 

' 


i 


Moves green cursor to the right edge of 
the screen 



8-10 The User Interface, The TimeView Screen 







Time View for PM 6681 



Menu Tree 

This is a quick reference command sum- 
mary, 

File 

Default settings 
Save 

Setting 

Free-running measurement 
Repetitive sampling data 
Waveform data 

Retrieve 

Setting 

Free-running measurement 
Repetitive sampling data 
Waveform data 
About TimeView 
DOS shell 
Exit 
Setting 

Counter setting 
Default Counter setting 

Capture 

Free-running measurement 
Repetitive sampling data 
Waveform data 
Analyze 
Statistics 

Fast fourier transform 
Smoothing 

View 

Captured data 
Analyzed data 

Statistics 

Fast-Fourier transform 
Smoothing 
Graph Info 
Zoom in 
Zoom out 
Scale 
Print 

Hardcopy 

Config 

Config 

Help 

Help 



View 

Captured Data 

Select View Captured data when you 
want to return to the F vs. t diagram after 
analyzing data. 

Use CTRL-A to view the graph of the ac- 
tive captured data (the last captured or re- 
treived data). 

Analyzed Data 

Selects whether TimeView should display 
Statistics (distribution histogram), Fast- 
Fourier transform or Smoothing data. 

If you initiate a new data capture while 
TimeView shows analyzed data, it will 
make the same analysis on the new data 
and directly display the analysis result. 

Use CTRL-D to view the distribution his- 
togram, 

CTRL-F to view the FFT graph and 
CTRL-T to view the smoothed graph. 

Graph Info 

Here you can see the file name of a 
graph and the counter settings used 
when a graph was created. 

■ Comment Your Graphs 

You can also enter and edit your own 
comments in the graph info menu. The 
comments can be up to 59 characters 
and will be printed when you print the 
graph. The comment will also be dis- 
played together with other graph info 
each time a file is retrieved, 



The User Interface, View 8-11 





Time View for PM 6681 



Zoom In 

Zooms in on the graph, drawing a new 
graph of the data between the cursors. If 
you zoom in on a graph with auto scaling 
off, TimeView only zooms along the X- 
axis. 

Use CTRL-Zto zoom in. 

Zoom Out 

Redraws the original graph. 

Use CTRL-O to zoom Qut. 

Scale 



GRAPH SCALE 




Graph scale: FREE 


RUN 


i'i'ITt'g'JWgl'IlTgKll OH 
X mill : 0.0 




X max : 1.0 




Auto scale V: ON 
V min: 0.0 
¥ max: i.0 




Accumulate graph: 


OFF 


Draw style: LINES 


♦ DOTS 


Exit 





■ Graph Scale 

TimeView has one set of scales for each 
presentation mode. Use the Graph scale 
to select what graph you want to set 
scales for: Choices are Free Run, Repeti- 
tive sampling. Statistics, FFT or Smooth- 
ing. 

■ Auto Scale 

If Auto Scale is on, TimeView uses the 
maximum and minimum values in the data 
as maximum and minimum coordinates for 



the graph. Autoscale can be switched 
on/off separately for the X and Y axis, 

If auto scaling is off, you can enter your 
own coordinates. Use this, for example, 
when comparing two graphs. Or when 
you want to have the same Y-scale when 
viewing ail data orzoomed-in data be- 
tween the cursors, 

■ Accumulate Graph 

This selection controls when the graph 
should be erased from the screen. 

- OFF means that the screen is cleared 
between each capture. 

- DOUBLE means that two graphs are 
shown together. The old graph is blue 
and the new graph is yellow. 

- MULTIPLE means that the screen will 
not be erased at all. All old graphs 
are blue and in the background. 

The blue graphs exist oniy on the screen 
and on printouts made when they are on 
screen. When you save the measure- 
ment resuits, only the current yellow 
graph will be saved. 
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. 

SdAples 

Figure 8-2 Double gives one graph 
on top of the previous 
graph. 



while. With just one graph, the irregularity 
could be impossible to see, but with 
many graphs on top of each other it is 
easy to see. 



If Scale Is set to AUTO, the sca- 
le of the graph Is taken from the 
first measurement and is not 
changed even if the measure- 
ment value requires a different 
scale. To set a new scale, press 
a key to Interrupt the measure- 
ment, then restart the measur- 
ing and answer NO on the ‘Ac- 



cumulate new measurement 
data to graph on screen? Y/N' 
question. 



C^kitiire 



_h ijl 

f BtalmciTft Sia 



The purpose of the DOUBLE function is 
to be abie to compare new measure- 
ments with reference measurements 
made earlier. You can use the previous 
measurement or recall the graph from a 
reference measurement made earlier and 
stored on disk. 

The two graphs can be shifted in respect 
to each other by using the + and - keys. 
Pressing Shift white shifting the graphs 
will increase the speed. 







Figure 8-1 Here you can see Multi- 
ple graphs on top of 
each other. 



Page Up and page down swaps the fore- 
ground and background graph. 

Arrow up and down moves the cursors 
between the graphs so that you can 
measure on both graphs. 

DOUBLE cannot be used on analyzed 
data. 

Multiple 

Each new graph is put on top of the oid 
graphs. This is useful if you are looking 
for some irregularity that occurs once in a 



■ Draw Style 

Here you can select if the measuring re- 
sults should be presented as dots, dots 
with interconnecting lines or just as lines. 

Dots is the ‘correct’ way to present this 
kind of sampled data since TimeView 
does not know anything about what hap- 
pens in-between measurements. How- 
ever, it is easier to see in what order the 
samples are taken if you can follow a con- 
necting line. 
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Help 

Help 

Pressing F1 gives context-sensitive heip 
on the topic you have currentiy seiected. 
Selecting Help from the Help pull-down 
menu will give the following list of all 
short-cut keys. 



I helF’-’'’kev Rescript ION 

; ALT: Actiuate menu bar 

^ ESC: Exit menu. Stop data capture or FFT calculation 


1 FI 


Help 


FZ 


Settings I 


? F3 


Capture, Free running 


F4 


Capture, Repetitive ^ 


F5 


Capture, Uaueforn 


F6 


Analyze, Statistics ; 


F7 


Analyze, FFT 


F8 


Analyze, Smoothing 


: F9 
i ^A 


Print graph 

Uieu, Active Capt. data 




Uieu, Distribution 


= "T 


Uieu, FFT 


^T 


Uieu, Smoothing 




Uieu, Graph info 


"L 


Uieu, Scale 


i ''z 


Zoom In 


'^0 


Zoom Out 


More . . . 







HELP - GRAPH CURSORS 

ENABLE CURSORS UIIH ANV OF THESE KEV3 
<Left Arrou>/<Right Arrou>: Houe cursor left/right 
<Hone>/<Eiid.>: Moue cursor to begimiiiig/end of graph 

<Ctrl>+<Arrou>: Noue cursor in big steps 
<Shift>+<Cursor Key> or 
<Scroll Lock> ON: Houe right graph cursor 
<#>: Toggle display of K-ualue / sample number 

<Tab>: Houe and disable display of statistic 
parameters in distribution histogram 



Press any key to continue ( 
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Summary of 
Shortcut Keys 

Press FI for Help 

Press F2 to enter the Counter Setting menu 

Press F3 to Capture Free-running meas- 
urement 

Press Ctrl+ F3 for continuous Free-running 
measurements 

Press Shift + F3 to enter the Capture Free- 
running measurement menu 

Press F4 to Capture Repetitive sampling 
data 

Press Ctrl + F4 for continuous repetitive 
sampiing measurements 

Press Shift + F4 to enter the Capture Re- 
petitive sampling data menu 

Press F5 to Capture Waveform data 

Press Ctrl + F5 for continuous capture 
waveform capture 

Press Shift + F5 to enter the Capture 
Waveform menu 



Press F6 to make a Histogram and Statis- 
tics of the Measurement data 
Press Shift + F6 to enter the Histogram and 
Statistics menu 

Press F7 to make an FFT of the Measure- 
ment data 

Press Shift + F7 to enter the FFT menu 
Press F8 to Smooth the Measurement data 
Press Shift + F8 to enter the Smoothing 
menu 

Press F9 to print the current graph 

Press Ctrl + A to View Active Captured data 
Press Ctrl + D to View Distribution (Statis- 
tics) 

Press Ctrl + F to View FFT 
Press Ctrl + G keys for Graph info 
Press Ctrl + L keys for Scale menu 
Press Ctrl + O keys to Zoom Out 
Press Ctrl + T to View Smoothing 
Press Ctrl + Z keys to Zoom in 
Press ft key to view sample number instead 
of measurement results on the X-axis 
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Capturing Data 



Preparing a 
Measurement 

To be able to capture data correctly, it is 
essential that you program the PM 6681 
as accurately as possible to perform the 
capture. All programming of PM 6681 is 
done via the TimeView Setting Menu in 
an easy interactive manner. This manual 
briefly describes the different settings, but 
you must use the PM 6681 Operators 
Manual to gain knowledge about how to 
set up the counter correctly for all differ- 
ent measuring functions. 



Setting up the 
Timer/Counter 

Counter Setting Menu 

Use this menu to set up 
the timer/counter for the 
measurement. 



F2 opens the 
setting menu. 



■ Measurement readout 

This is an on-line display of measured 
value. Check here that the reading is rele- 
vant before performing actual data cap- 
ture. 

I Measuring Function 

Select which measuring function the 
counter should perform, and on which 
channels. 

- Ali front pane! accessible functions ex- 
cept Manual Totalizing and Volt maxi- 
mum/min measurements can be se- 
lected. 

- "Totalized Timed" is used to totalize 
events up to the maximum measuring 
time (400 s). 







8RT!0 

FULSi uinni 
KEG rill.Si; UIDTH ! 
Ttnf IMEWSL 
PHASE 

lOT STftJif/StOI’ 
TOT (iSTED 
TOT IiriKD 
DIITT PACTOft 
»:(; EtUTT rnCTOR 
RISE TIHE 
FSU TIHE 
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■ Measuring Time 

Select the counter’s measuring time to 
get the optimum balance between resolu 
tion and speed. 



The default measuring time is 100 ^s. In 
frequency measurements, this gives 8 
digits of resolution in each measurement 
result in the graph, Decreasing the meas- 
uring time will decrease resolution. 



Measuring speed 

The measuring speed (free-running) can 
be caicuiated as approximately 

1 

1 20 f-is +measunng time 



Try using a shod measuring 
time, in the range 80 ns to 
100 us, A short measuring time 
enables TimeView to foilow fast 
variations in the signal. The 
need for high resolution decrea- 
ses when you can view the 
measurement resuits in a graph, 
and the smoothing function ave- 
rages the results to further in- 
crease the total resolution. Mea- 
suring times less than 5 ys will 
not increase the measuring spe- 
ed of TimeView. 



When analyzing the data, you can ea- 
sily smooth a signal with too many 
samples, but you can never add 
samples that were never taken! 



Finding Modulations 

To find a modulation frequency, the mini- 
mum number of samples must be two per 
modulation cycle. A correct measurement 
time (when the deviation can be measured 
within 2 %) can be caicuiated from formula: 

1 3 * 1 0"® * < Meas. Time < V — 

Fd lO^Fmod 
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When using a too short Measure- 
ment Time (lys in this graph), the 
modulations (50 S 100Hz) almost 
disappears in the noise (light gray 
FFT). At 1ms however, they are 
clearly visible. (Dark gray FFT). 

Example: Fo = 200 MHz ; Fd = 100 kHz ; 
Fmod= 100 Hz 
26 ps < Meas. Time< 1 ms 
This wiil be read as; Meas time must be 
greater than 26 ps and lower than 1 ms 
(have a value between 26 ps and 1 ms). 

■ Single 

Switches on and off averaging, 



When SINGLE is ON, the measuring time 
is used as "Time between measure- 
ments", Then measurement speed is ap- 
proximately 

J 

signal cycle time-h measuring time 



Single means measuring one in- 
put cycle, with the following ex- 
ceptions: In Frequency A meas- 
urements, SINGLE means four 
input signal cycles. In FREQ C 
measurements, SINGLE means 
256 input signal cycles (1.3 GHz 
input), 16 cycles (2.7 GHz input) 
or 32 cycles (4.2&4.5 GHz input) 
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- Select "SINGLE OFF" (default) to per- 
form average measurements over the 
set measuring time, e.g,, Frequency A 
and Time Interval A-B measurements. 

- Select "SINGLE ON" to perform sin- 
gle-cycle measurements, e.g,, single- 
shot Time Interval A-B, 

- Always set "SINGLE ON" for jitter 
measurements, 

■ Input A... 

Here you select, for instance, input A im- 
pedance, coupling, trigger level, and 
slope. 

Signal readout 

Choose "Signal Readout" to see the most 
important pulse signal parameters on in- 
put A; 

- Period. 

- Pulse width. 

- Volt maximum and minimum. 

This information makes it easier to do the 
following: 

- Set correct measuring time. 

- Set correct trigger levels. Note that 
VmaximumA/min readout may be 
false if the pulse period is >10 ms, 

- Verify input impedance. A voltage indi- 
cation that is too high may indicate 
overshoot due to impedance mis- 
match, If this is the case, select 50 Q 
input impedance. A voltage indication 
that is too low indicates that the 
counter’s input is loading the signal 
source too much, if this is the case, 
select 1 input. 



Trigger level: 

Enter AUTO (or simply type A) or the nu- 
merical value. Millivolts are entered as E- 
3 or by appending m to the value, 

AUTO does not slow down the measure- 
ment speed since it makes a single auto 
trigger level calculation before the data is 
captured. 

Slope: 

Toggle between positive or negative trig- 
ger slope. 

Impedance: 

Toggle between 1 M£2 or 50Q input im- 
pedance. 

Coupling: 

Toggle between AC or DC coupling. 
Attenuation: 

Toggle between no attenuation (IX) and 
ten times attenuation (10X). A"10X"-set- 
ting increases trigger level range from 
±5V to ±50V. This selection has no effect 
on the counter if the AUTO trigger level is 
set. 

Filter: 

Switches on and off the 1 00 kHz low- 
pass filter. Turn the filter ON only when 
you need to reduce the influence of noise 
on the signal. Always turn the filter OFF 
when you are measuring rise time or 
phase. 

■ Input B... 

This menu has the same choices as Input 
A, except that there is no filter on the B in- 
put. 
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COUMTER SETTING PH6681 

NeAsureneTit ccndcmt 

Keasuring function.. 

Neasuring line: IRQ. 

. Single: OFF 

Input B. . . 

External arning... 

Hold off.., 

Statistics, , . 

discellsiiROUs. , . 

Exit 

Figure 8-3 If you select signal readout in the input Aor B menus, TimeView meas- 
ures the period, pulse width, and maximum and minimum voltage and 
shows them all on the screen. This is useful to select measuring time, 
trigger level, and sampling interval, for example. 



INPUT A SETUP 
H r'l' 

Trigger leuel: AUl 
Slope: POS 
Impedance: i NR 
Qoupling: AC 
gttenuatlon: XI 
Enter: OFF 



Signal rsa^pitt 



Period: 

Uidtii: 

U max: 

U nin: • 



14,6 ns 
7.BZ ns 
2.1ZS U 
Z,658 y 



Ejcit 



Common via A: 

Feed input A signal to input B also. Use 
this function instead of external T-piece- 
connection in time measurements be- 
tween different points within one signal. 
Also use COMMON via A when the meas- 
urement signal itself shall be used as an 
arming signal, then measurements are per- 
fonrned on input A and arming on input B. 

When COMMON via A is on, the counter 
ignores the following input B settings and 
uses the settings for input A instead: 

- Coupling. 

- Attenuation. 

(Impedance B is not used for the meas- 
urement but is still used as termination 
for any signal connected to input B) 

■ External Arming- 

Use external arming to synchronize the 
measurement start with an external event. 

You can delay the measurement start by 
a preset delay time or by a preset num- 



ber of events after an external synchroni- 
zation event occurs. 

The actual ARMING function behavior 

will depend on the data capture mode: 

- In Free-am Single Block data capture, 
arming will arm the whole block of 
measurements. 

- In Free-run Multiple Block data cap- 
ture arming will atm each individual 
block of data. 

- in Repetitive Sampling data capture, 
ail arming settings are controlled from 
the "Capture repetitive Sampling data" 
menu. 

- Used as external trigger in Waveform 
capture. 

External arming: 

Choose between: 

- No arming (OFF). 

- Arming signal on rear arming input E. 

- Arming on front input B. 
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Exit 
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Figure 8-4 In the External Arming Setup window you can activate external arm- 
ing and set the arming parameters. Use arming when you need to 
synchronize the measurement with an external trigger event. 



input B is the recommended arming in- 
put. 

The measurement signal itself can be 
used as the input B arming signal by se- 
lecting COMMON VIA A in the INPUT B 
SETTING menu. 

Use input E only in measurements that 
need input B as measuring input, i.e. 

TIME A-B, PHASE A-B, RATIO A/B, RA- 
TIO B/C, TOT A GATED BY B and TOT A 
START/STOP BY B. 

Arming slope: 

Toggle between positive and negative 
arming slope. 

Arming delay mode: 

Specify a delay between the external arm- 
ing signal trigger event and the actual 
counter arming. 

Choose between: 

- No delay (OFF). 

- Arming delayed by a specified time 
(TIME). 



- Arming delayed by a specified num- 
ber of trigger events on input B 
(EVENT COUNT B). 

Time: 

The TIME delay between external arming 
event on the selected input (B or E) and 
the actual arming of the counter can be 
set between 200ns and 1 .6s in 100ns 
steps. 

Event count: 

The EVENT COUNT B delay can be set 
as an integer number between 2 and 
16777215. The negative slopes on input 
B are always counted. If input E is se- 
lected as externa! arming input, the arm- 
ing signal on input E enables the event 
counting on Input B. Events are never 
counted on input E! 

Using EVENT COUNTS delay, arming 
can be set up to measure e.g., the width 
of the n:th pulse in a pulse train, by set- 
ting Counts = n-1. 
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Figure 8-5 
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5 
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In the Hold Off Setup window you can turn the hold off function on or 
off and select hold off by time or by event counts. You can also set the 
hold off time and number of events to count. Use hold off to eliminate 
the influence of contact bounces, ringings, and HF-noise. 



■ Hold Off 

Use Hold Off in TIME measurements to 
eliminate effects of signal distortion 
caused by such things as contact 
bounces. 

Hold Off in FREQ A measurements can 

be used as low-pass filter (Set Hold Off 

.. . 0.75 

time to 77^1 ) 

LF frequency' 

Hold Off duration can be defined as a 
time delay or an event count delay. 

Hold Off mode: 

Choose between: 

- No Hold Off (OFF). 

- Hold Off delay by a specified time 
(TIME). 

- Hold Off delay by a specified number 
of negative slope trigger events on in- 
put B (EVENT COUNT B), 



Time: 

TIME delay for Hold Off can be set be- 
tween 50ns and 1.34s in 10ns steps. 

Event count: 

EVENT COUNT B delay can be set as an 
integer number between 2 and 
16 777 215. Trigger events are always 
counted on input B. 

■ Statistics... 

Here the counter delivers preprocessed 
statistical values (mean, min/maximum, 
or standard deviation), instead of individ- 
ual measurement results, as input data to 
nmeView, 

Free-run Multi-bixk mode has to be used 
when capturing and each arming event will 
trigger one bixk of the size "Sample size". 

Note that Statistical post-processing of 
TimeView data is made in the ANALYZE- 
STATiSTICS menu. 
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Figure 8-6 In the Statistics Setup window you turn the internal statistics function in 
the timer/counter on and off and set the sample size. Use this function 
for example to make average measurements over long periods. Or use 
maximum or min to let TimeView show and analyze the drift of the 
RMS-jitter. TimeView can also calculate the mean of the PM 6681 
Maximum values to Increase resolution. 



STATISTICS SETUP 



Statistics 



Sample £lze: 16 
E»lt 



iSTD.DEU 



Statistics mode: 

Choose the type of measurement data 
that TimeView shall capture between: 

~ Individual measurements (OFF). 

- Mean value of a cluster of counter 
measurements (MEAN). 

- Standard deviation in a cluster of 
counter measurements (STD, DEV). 

- Maximumimum Value in a cluster of 
counter measurements (MAXIMUM). 

“ Minimum Value in a cluster of counter 
measurements (MINIMUM). 

Sample size: 

Here you set the sample size for the clus- 
ter of measurements when any statistics 
function in the counter is set. Range 1 to 
65 535. 

Miscellaneous 

Here you toggle between INTERNAL/EX- 
TERNAL timebase reference and set the 



Minimum frequency for auto trigger, and 
voltage. 

Default Counter Setting 

Returns the counter to the TimeView de- 
fault settings: 

- Function: FREQUENCY measure- 
ments on input A. 

- Measuring time: 1 ps. 

- input impedance: 1 MQ. 

- input coupling: AC. 

- Trigger level: AUTO (works for signals 
>100Hz). 

- Trigger slope; Positive. 

- 100 kHz filter on Input A: OFF. 

- Hold-Off, Arming, Statistics: OFF. 

- Reference oscillator: Internal 

- Minimum frequency: 100Hz 
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Capture 

Free-Running IVleasurement 

Measures the variations of the measured 
parameter in reai time, 

F3 starts a free-running measurement 
with the current settings. 

ESC. stops the measurement . 

Shift + F3 opens the Capture Free-run- 
ning menu. 

Ctri+F3 starts continous free-running 
measurements with the current set- 



■ Single Block 

if you select SiNGLE BLOCK in the "Cap- 
ture free-running measurement" menu, 
the timer/counter makes one block of 
measurements containing the number of 
measurements you specify as "Number 
of sampies". if arming is on, it arms the 
complete measurement biock. The 
counter free-runs within the block with the 
measuring speed set by measuring time. 
Use singie block for measurements such 
as jitter. 



CAPTURE FREE RUNNING MEASUREMENT 



■ Multiple Block 

If you select MULTIPLE BLOCK, the 
counter makes several measurement 
blocks. The block separation can be set 
by the BLOCK DELAY TIME and by 
events on the external arming input. 

The number of samples made by the 
counter is the number of blocks multiplied 
by the biock size. If you change the number 
of blocks or the block size, TimeView calcu- 
lates the number of samples and shows the 
total on the display. When statistics capture 
is selected (in the setting menu), one statis- 
tics measurement per block is made, i.e., 
the block size is not used. 

Using Block Delay Time 

The measurement blocks are separated 
by the time you enter as Block Delay time. 

Use multiple block mode together with 
block delay time to measure long term 
variations, e.g., watmup, or frequency 
drift over 48 hours. 

The block delay time range is 0 (as fast 
as possible) and 100 ms to 3600 s. 

If you enter a block delay time, TimeView 
draws the graph sample by sample in- 
stead of waiting until all samples are 
taken. 

if the block delay is 
1s or more, 

TimeView will ask 
you if you want to 
save the samples on 
disk. By saving to 
disk you can avoid 
that a long measure- 
ment is destroyed 
by for instance 
power failure. 




jingle capture 
Continuous capture 

Exit 
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Measuring 

signal 



Arming 

signal 



Arming delay (by time) 



'< ► 
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Measurement blocks 



Arming 

When arming is on, TimeView triggers 
the measurement when the block delay 
time has expired, then the arming condi- 
tions must be fulfilled before a measure- 
ment block will start. Each measurement 
block will be armed separately. Setting 
the block size to 1 will result in each 
measurement being armed. 

Use Multiple block with arming to study 
several frequency shifts in one measure- 
ment sequence. (One frequency shift per 
arming condition). 

■ High Speed/Low Resolution 

Use High speed/Low resolution to meas- 
ure on every period of the input signal, 
Frequency, Period, Positive and Negative 
Pulse Width and Time Interval are the al- 
lowed measuring functions. 

Measuring speed: Frequency and PerioD 
upto 40 000 measurements/second. 



Positive, Negative Pulse Width or Time In- 
terval upto 20 000 measurements/sec- 
ond. 

The C-channei can not be used. External 
aiming. Hold off, Statistics and Multiple 
block is not possible. 

■ Measuring Speed 

Maximum data sampling rate is as fol- 
lows: 

- 8500/s for Frequency, Period, Ratio, 
Totalize. 

- 6000/s for Time interval, Pulse Width, 
Rise Time. 

- 500/s for Phase or Duty Factor. 
Maximum number of samples for maxi- 
mum capture speed: 

- 6143 for Frequency, Period, Ratio, To- 
talize, Phase. Duty Factor. 

- 4466 for Time interval, Pulse Width, 
Rise Time 
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■ Calculation of the Time Scale 

TimeView places the samples on the time 
axis in the graph according to the time 
stamping information it gets from the 
PM6681 . This gives very good timescale 
accuracy, even on non-continuous sig- 
nals. 

Repetitive Sampling Data 

F4 starts repetitive sampling with the 
current settings. 

Ctrl + F4 starts continous repetitive 
sampling with the current settings. 

ESC stops the measurement. 

Shift + F4 opens the Capture Repeti- 



If you select Repetitive sampling data in 
the capture menu, TimeView Measures the 
variations of the measured parameter 
through repeated measurements. 

TimeView delays the start of each measure- 
ment relative to a synchronization signal. 
TTie delay is incremented between each 
measurement. This data capture mode re- 



CAFTURE REPETITIUE SftHPLIHG 



quires a repetitive signal with periodic 
variations and a synchronization signal. 
The sync signal can either be an external 
signal fed to the arming input or a unique 
trigger point in the measurement signal it- 
self. 

/4s an example use this function to cap- 
ture the frequency response of a fast 

vco. 

■ Increment Setup 

Time step is the size of the increment. 
The minimum time step is 100 nanosec- 
onds, that is maximum virtual data sam- 
pling rate is 10,000,000 samples/s. Start 
time and stop time set the lower and upper 
limits of the sampling. 

■ Time Scale Accuracy In 
Repetitive Sampling 

The start time entered in the "DELAY 
TIME INCREMENT SETUP" window is 
used as start time in the graph. The first 
sample is placed here. The subsequent 
samples are placed at even distances 
where the distance is equal to the time 
step. The graph ends at the delay where 
the last sample is enabled. 



DATA 



Am i ng channe I : CHANNEL B 
Arming slope: POS 



[Incmti^nt setup . . . 



Single capture 
Continuous capture 

Exit 



DELAV TINE INCREMENT SETUP 

0 .B 

Stgp tine: AUTO 
Time step: AUTO 

Humber of samples: 512 

Exit 
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ing signal. The delay is incremented between each measurement. 



Provided that the measurement starts di- 
rectly after the arming delay, the times- 
cale is very accurate (inaccuracy 
<±100ns). Since this capture mode is in- 
tended for high-frequency modulated 
events, this gives a very accurate time- 
base in any normal application. 

Characterizing bursts 

!f the start time plus one time step does 
not result in a measurement start delay 



that is longer than the time between the 
sync signal and the trigger point of first 
pulse in the burst, PM6681 measures the 
first pulse of the burst several times, see 
Figure 8-8. 

Time jitter 

If there is a time jitter in the delay from 
the arming signal to the measurement sig- 
nal, this will be seen as a jitter along the 
y-axis. 



Arming pulse 

Signal 

I Measurement 
signal 



HrLTLI I r~ 



Figure 8-8 The first pulse can be measured several times if time-step is too 
small. 
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Waveform Data 

If you select Waveform data from the cap- 
ture menu TimeView acts like a normal 
oscilloscope and presents an ampli- 
tude/time diagram of the signal. Only re- 
petitive signals can be captured. 

TimeView steps the trigger level and 
checks when the signal triggers on each 
trigger level step. The time at which the 
signal triggers on the different trigger lev- 
els are recorded and then sorted and dis- 
played. Positive transitions are shown as 
/ , and negative transitions as\. 

This mode can be used between 1 0 Hz 
and 50 MHz. 

Sweep Setup 



: CftPTURE UflyEbftf! 


data' i 




UlWETORM sHltP 


, .Single capture 




, Contimious captii 


Stop tine: flUTO i 


^ Exit 


Tine resolution: 10.(5e-9 ! 


' 


Uolt resolution: flUIO i 

Exit ; 



Start time selects when to start measur- 
ing, 0 means directly after the signal 
passes the set trigger level. 

Stop time is set to AUTO by default. Then 
the sampling will stop after two cycles of 
the input signal. If you select stop time 
yourself, you can see more or fewer cy- 
cles. 

Time resolution selects the time step be- 
tween samples. This can be used to limit 
the number of samples on noisy signals, 

Volt resolution selects the step size for 
the trigger level steps, if this parameter is 
too small, the number of samples on a 
noisy signal can be very high, causing a 
too long capture time. AUTO gives ap- 
proximately 50 vertical points. 

External Trigger. If you turn on external 
arming in the Configuration Menu, it is 
used as external trigger. Only the channel 
selection in the external arming setup is 
used. 
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Analyzing Data 



Statistics 



F6 starts statistical calculations with 
the current settings. 

Shlft + F6 opens the Statistics menu. 



Shows a distribution histogram of the 
measurement data. TimeView shows 
Maximum, minimum, mean, standard de- 
viation and Root Allan variance of the 
data in the histogram. 

- The Mean value, adds more resolu- 
tion digits 

- The Standard Deviation, gives a di- 
rect RMS-jitter read-out, including 
both jitter and drift 

- The Maximum and Minimum values 
give extreme values in sample 



STnilSIlCS / DISTRIBUTION HESTOGRRK 

QatA range ; nil DRIA 
Humber of bins: SS 
Bln unit I SRNPLES/BIN 

Exit 



- The Root Allan Variance presents a 
measure of short term Jitter without in- 
fluence of drift 

Data Range 

TimeView can calculate statistics either 
on ail measurement data or only on the 
data between the cursors. 

To analyze distribution in cyclical events, 
Such as FM-moduiated signals, position 
graph cursors to cover an integer number 
of modulation cycles and set "Data be- 
tween cursors" in this menu. 

To analyze distribution in signals with ran- 
dom deviations, set "All data" in this 
menu. 

Number of Bins 

"Number of bins" sets how many equally 
sized bins the samples should be divided 
into. Default is 55 bins, 

To analyze a part of the histogram, to rule 
out extreme values for example, or to 
study a sub-duster in the total data sam- 
ple, first position the cursors aroundthe 
bins to be analyzed, then select "ZOOM 
IN" (Ctrl -fZ). Now TimeView recalculates 
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Eile Setting Capture 
Statistics 



Qua 1 gze 



All statistical 
parameters 
shown at once.l 
Press Tab or 
Shift+Tabto 
move this box 
if it covers vital 
parts of your 
histogram 



Number of samples the 
statistics is based on 



Dashed lines indicate the standard de- 
viation 



mn: 993.7760000 Hz 
nax: 1.000520000 VHz 
Mean: 1.000230055 !<Hz 
SOeu: Ml. 0663865 tnHz 
RtftlI:47.763B7371 mHz 




1.0034 



the statistical parameters based on the 
samples in the selected bins. 

Bin size 

Sometimes you may want a bin to cover 
a specific range. Then you can calculate 
the bin Size, as: 

XMax - Xm Ih. 

Number of bins 

Now use Scaling in the View menu and 
enter X-Maximum and X-min as manual 
scale endpoints. 

Bin Unit 

Choose between display of the number 
of measurement samples per bin (SAM- 
PLES/BIN) or the relative percentage of 



the number of values per bin (PER- 
CENT/BIN). 

Scale 

If you select ‘Scale Accumulate Graph: 
Multiple’ in the View pulldown menu, sta- 
tistics will be performed on the total 
amount of data captured in multiple meas- 
urements. 

if you zoom in an accumulated histo- 
gram, the statistical parameters will not 
be recalculated to reflect the selected 
bins. This is because only the number of 
samples / bin are kept In memory, not all 
measuring results from all accumulated 
measurements. 
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Fast Fourier 
Transform 



F7 starts FFT calculation with the cur- 
rent settings. 

ESC stops the FFT calculations. 

Shift -f F7 opens the FFT menu. 



Calculates the FFT (Fast Fourier Trans- 
form) of the measurement data and dis- 
plays it in a graph. TimeView can calcu- 
late either on all measurement data, or 



FfiST FOUfilEK IHflNSKOKtl 
FFT Size; fiUIO 

Eslt 

only on the data between the cursors. A 
Fast Fourier Transform (FFT) function Is 
used to detect modulation, whether inten- 
tional or unwanted, FFT analysis gives an 
indication of both the modulation fre- 
quency and the corresponding deviation 
of the carrier frequency. 




0 11)0 N 

1824 xl: 188. 04:61%! Hz x2: 

Dfttfl points yli 24.85788414 kHz yZ: 



X-axis show modulation frequencyl 
Deviation caused by modulation 



Number of data points in the graph (50% of FFT size) 
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Cursors 

You can perforin FFT on all data or on 
data between cursors, In modulation 
analysis on FM signals, always position 
the graph cursors to cover an integer 
number of modulation cycles, and select 
DATA BETWEEN CURSORS in this 
menu, 

FFT Size 

AUTO FFT size makes TimeView select 
the closest power of two FFT size above 
the sample size, or, if the sample size is a 
power of two, it sets the FFT size to the 
sample size. 

■ Selecting FFT Size Manually 

An FFT can be made only on data that 
contain a number of samples that are 
equal to a power of two (2, 4, 256, 512, 
and so on). The TimeView solution to this 
problem is to map the captured data onto 
a power of two equidistant point scale, us- 
ing linear interpolation. This means that if 
you set the FFT size manually, you 
should set it greater or equal to the num- 



ber of captured samples. An even better 
solution is to select the captured number 
of samples as a power of two, otherwise 
the calculation may lead to aliasing (see 
below). 

Aliasing 

TimeView does not use any anti-aliasing 
filter, this means that frequencies above 
the sampling frequency divided by two 
will be aliased into the FFT diagram. To 
minimize the effect of aliasing, you 
should use the longest measuring time 
possible that allows you to see the modu- 
lation frequencies that you are interested 
in. The averaging obtained by using a 
longer measuring time will act as a low- 
pass filter. To check which frequency com- 
ponents are correct and which are ali- 
ased, change the sampling interval a little 
(the measuring time for "free-running" 
measurements). The frequencies of the 
aliased components will then change 
while the correct components will retain 
their frequencies. 
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Fast Fourier Transform 
(FFT) Basics 

TimeView caiculates FFT in a similar way 
to FFT analyzers or DSO’s, However, 
TimeView gives a transformation of sam- 
pled frequency or time data instead of 
sampled voltage data. 

The FFT transforms sample data over 
time to its constant component value and 
to the various sinusoidal components, of 
which the measured parameter is com- 
posed, In other words: FFT transforms 
sample data to its DC value and to the AC 
sinusoidai variations superimposed on it. 

All these signal components are shown in 
an X-Y graph. See Figure 8-10 and 




Figure 8-9 Voltage versus time 



graph from a DSO (or 
TimeView LF-volt!). 

Figure 8-11 . The Y-value represents the 
amplitude of each component: X repre- 





File Setting Capture Uieu Pr i nt Conf ig Help 

U FFT MOLT ft 



Uaueforn 



Figure 8-10 FFT of the voltage in the above graph gives this voltage versus fre- 
quency graph. 



DC-component 3V OHz 



AC-component 1V 50Hz 



32 

Data points 
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Figure 8-12 Frequency versus 
time graph from 



sents the frequency of the signal compo- 
nent. 



FFT of Voltage/time gives an X-Y graph 
with bars for the DC voltage and for each 
sinusoidal AC element, Y represents the 
amplitude and X represents the fre- 
quency. 

FFT of FrequencyAime gives an X-Y 
graph with bars for the constant fre- 
quency component {carrier frequency), 
and for each frequency variation (AC ele- 
ment), The Y-value represents the mea- 
sured frequency variation and X repre- 
sents the frequency of the frequency vari- 
ations. 

■ Remember: 

- The constant component value of a 
frequency is called carrier wave or 
CW. 
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32 

Data points 
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Figure 8-1 1 FFT of frequency gives a Deviation frequency versus Modulation 
frequency graph. 
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- A systematic frequency variation of a 
frequency is called modulation. 

- The magnitude of this frequency vari- 
ation is called frequency deviation. 

- The frequency of the frequency vari- 
ation Is called modulation frequency 



FFT of Frequency/time shows thus 
an X-Y graph with bars for the car- 
rier wave frequency (no variation; 
X = 0 Hz) and for the modulation 
frequencies. 



If a pure sinewave modulates the signal 
(no frequency noise), only one additional 
point wil! be present, like in Figure 8-11 . 
if the modulation signal has also higher 
harmonics, more points will be present. 

Since phase noise and residua! FM are 
always present to some extent, a certain 
minimum level of random interferences is 
also always present in the FFT graph. 

The visibility of weak modulations de- 
pends on the scale sensitivity of the FFT 
software package. 

As in most FFT analyzers, TmeView also 
features a logarithmic scale. This enables 
simultaneous view of very small modula- 
tions and the carrier wave frequency. 

■ Accuracy 

The accuracy of the FFT graph In 
TimeView depends mainly on the follow- 
ing three factors. 

- sample density per modulation cycle 

- sample density over time 

- measuring time for each sample 

Sample density 

In the Frequency versus time graph 
Figure 8-12, we see the frequency vary- 



ing between a maximum and a minimum 
value. 

The transformation data can never be 
more accurate than the raw frequency 
versus time data from which it was ob- 
tained. To identify accurately the Y- and X- 
vatues of the min/maximum deviation 
points, depends on how close samples 
were taken at the actual min/maximum 
deviation points, 

After transformation, the accuracy of the 
Y-scale (frequency deviation) and the X- 
scale (modulation frequency) depends on 
how many samples were taken per modu- 
lation cycle. 

If the sampling covers more than one 
modulation cycle, the FFT transformation 
must be done over an integer number of 
moduiation cycles. 

In TimeView, this can be done through 
transformation of data between cursors. 
The second cursors must be positioned 
at the same place of the modulation as 
the first cursor. 

■ Sample Frequency 

Free-Running Mode 

In the (real-time) free-running mode, the 
number of samples taken per second de- 
fines the sample density over time. This 
sample density over time defines how 
fast a frequency variation can be and still 
be shown. Generally the sample fre- 
quency must be more than twice the 
modulation frequency, but that should be 
observed. 

In the best case, PM 6681 can take 8500 
sampies/s, Therefore, in free-running 
mode, TimeView’s FFT mode can reveal 
modulations only below 4.25 kHz, 
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Repetitive Sampling 

In the repetitive sampling mode, the arm- 
ing delay steps define the sample density 
over time. PM 6681 ’s + TimeView’s mini- 
mum increment is 1 00 ns. which equals 
10 M samples/s. You must therefore use 
repetitive sampling mode to analyze high 
modulation frequencies. 

Y-Scale Accuracy 

The Y-scale shows the maximum devia- 
tion frequency that occurs. 

To obtain the extreme frequency values 
during modulation, the selected measur- 
ing time must be sufficiently short. A 
measuring time that is too long causes 
the frequency to be averaged during a 
part of the modulation cycle. (See ‘FM 
measurements’ in the Measuring Func- 
tions Chapter of this manual). If the meas- 
uring time is longer than the modulation 
frequency, the modulation will not show 
at all in the FFT. 



For reliable FFT Y-scale readings, the 
measuring time should be: 

] 

10 ’I' ModulationFrequency 

Longer measuring times still allow you to 
detect modulations but give a too low de- 
viation value on the FFT screen. A longer 
measuring time lowers the displayed de- 
viation. 

To measure the modulation with an accu- 
racy of 2 %, the measuring time must be : 

1 3 * 1 0"^^ -^ < Meas. Time < - 

Fd ^0*Fmod 

Example: Fo = 200 MHz ; Fd = 100 kHz ; 
Fmod=100Hz 

2Q\.is< Meas. Time Kims, i.e., the 
measuring time must have a value be- 
tween 26 gs and 1ms. 



Analyzing Data, Fast Fourier Transform 8-35 




Time View for PM 6681 



Smoothing 

F8 starts smoothing calculations with 
the current settings. 

ESC stops smoothing calculations. 

Shift + F8 opens the smoothing menu 



Calculates the moving average over the 
number of samples selected by number 
of average. You can smooth the entire 
range or just the data between the cur- 
sors. Use Smoothing to average out 
noise and jitter in the original measure- 
ment and to reveal underlying trends in 



the graphical presentation of measure- 
ment versus time. 

[>ata ranye: f^LL DATA ! 

I; iluMbftr of aueragei 4 ! 



Ko K( 



■ Eiit i 

It J 

The original data is not overwritten, so it 
is "safe" to perform smoothing. 

Number of Average 

' Enter the number of samples per aver- 
age here. Use as few samples per aver- 
age as possible to remove the noise. Tak- 
ing too many samples per average will 
also remove relevant signal information. 
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Saving and Printing 



File 

Default settings 

Sets all TimeView settings to Default The 
settings in the Config menu are not affected. 



fig menu. These previous settings are 
stored in the file txmeview. set. 



You may load a file when star- 
ting TimeView by appending the 
file name to the start command. 



Example: TimeView WARMUP. SSD 



Save / Retrieve 

Saves and retrieves measurement data 
and settings. 

The files have the following extensions: 

- .SSD Free-running measurement 

- .RSD Repetitive sampling data 

- .WAD Waveform data 

-.SET Setting files 

In addition to the measurement data, the 
files also contain the date, time, and 
counter settings for the measurement. 

Settings include all counter settings and 
the parameters in the capture and ana- 
lyze menus. The settings also Include the 
graph scale coordinates for ail the graphs. 

TimeView can remember the setting it 
had when turned off. You can select to 
start with the previous settings in the Cpn- 



The TimeView File Format 

■ Setting files 

The set files are ASCII text files. By read- 
ing a SET file in a text editor you can see 
which version of the TimeView SET-file 
format this is, and for what counter the 
file is intended. 

Example: 

# Philips, TimeView V2. OX, PM6681 
l.OOOOOOe-004, 0, 0, 1, 0 
AUTO, 0, 0, 0, 0, 0 
AUTO, 0, 0, 0, 0, 0 



■ Data Files 

TimeView stores data on the disk as an 
ASCII text file. The file begins with the 
PM 6681 settings used followed by two 
columns of digits separated by a space 
character. The data files can easily be im- 
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Example 

# Philips, TimeView V2.0X, PM6681 

# FREQUENCY A 

# Tue Sep 07 11:45:09 1993 

# Measuring time: 100.00 us 

# Ix^ut A: AUTO, 1 Mih AC, xi, POS 

# Input B: AUTO, 1 Mh ac, xi, pos 



: Setting information: 
single: OFF, j 

Piltar: OFF 

Common t OFF 



# Ext. arm: OFF 

# Hold off: OFF 
O.OOOOOOOOOOOOe+000 
5.667968653142e-004 
1.133593730628e-003 
1.700390595943e-003 

2.267187461257e-003 

2.833984326571e-003 

3.400781191885e-003 

3.967578057200e-003 



Ref.osc: INTERNAL 
Statistics: OFF# 
5.48417 1719018e+007 
5.484129087351e+007 
5 .48417 9657 156e+007 
5.484152302190e+007 



5.484181512344e+007 
5. 484156087 879e+007 
5.484142987951e+007 
5.484165215593e+007 



Block separator (new 
line) in multiple block 
measurement 



X-axis values 



Y-axis values 



ported into spreadsheet programs such 
as Lotus 1 23 and Excel, if you want to 
analyze the data further. 

■ Extracting Setting information 
From a ".SSD" or ".RSD" File 



command line. Now the available files 
are listed on the screen and you can 
seiect the one you want. 

Only counter settings can be ret- 
rieved this way: the TimeView set- 
tings must be entered manually 



You can use PM 6681 settings stored in a 
".SSD" or ".RSD" file to repeat a meas- 
urement for which you don't have a 
".SET" file: 

- Select Retrieve Settings from the File 
menu. 

- Move to the directory where you have 
the ".SSD" or ",RSD" file, and enter 
*.SSD or =t=.RSD at the end of the 



About TimeView 

Shows Information about TimeView and 
the connected counter. If you need sup- 
port on TimeView, always indicate the ver- 
sion numbers and dates shown in this 
window. 
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Go to DOS 

Go to DOS without exiting TimeView, Use 
this function if, for instance, you want to 
delete or copy fiies without iosing your 
data in TimeView, Type EXiT at the com- 
mand prompt when you want to return to 
TimeView. 

Exit 



Print 

■ Hardcopy 

Here you can print the graph on the 
screen. The printer settings seiected in 
the Config menu wiii be used. 

Use F9 to print the current graph. 



Exit from the 
TimeView program. 
Remember to store 
your data before se- 
iecting exit. 






Setting data 



Your own 
comments on the 
measurement 



Graph 



PHILIPS, Tlm»vi«w V2.00, PH66B1 

rila; Hot savod Tito May 04 12:00:4? 19?5 

Moasurtno function: PKiaueHC? * 

Measuring: tiwe: lOO.OO us Single; Off 

Input a; Auto, IHD, AC, XI, Pos Filler: Off 

''input 8: Auto, IMQ, AC, XI, Pos Common; Off 

Hxt.erm: Off Ref.osc; Internal 

Hold off; Off Statistics; Off 
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Performance Check 



General Information 



WARNING: Before turning on the in- 
strument, ensure that it has been 
installed In accordance with the in- 
stallation Instructions outlined in 
Chapter 1 of the Operators Manual. 

This performance procedure is intended 

to: 

— Check the instrument’s specification. 

- Be used for incoming inspection to de- 
termine the acceptability of newly pur- 



chased instruments and recently recali- 
brated instruments. 

- Check the necessity of recalibration af- 
ter the specified recalibration intervals. 

NOTE: The procedure does not check every 
facet of the instrument’s calibration; 
rather, it is concerned primarily with 
those parts of the instrument which are 
essential for determining the function of 
the instrument 

It is not necessary to remove the cover of 

the instrument to perform this procedure. 



Required Test Equipment 



Tvoe of instrument 


Required Specifications 


Suqqested Instrument 


LF Synthesizer 


Square: Sine up to 2 MHz 


PM5193 


Diqital Multimeter 


UP to 300 Vac & Vdc 


PM2518; Fluke 77 


Power Splitter 




PM9584/02 


T-Diece 




PM9067; Y9107 


Termination 


50 Q 


PM9585; Y9103 


Low pass filter 


50 kHz 


PM9665B/01 1 


Reference oscillator 


10MHz TM0“®for01 to 


Fiuke counter with 




04 oscillator 


calibrated PM9691 




10MHz for 05 osc. 


PM 6685R 


HF signal generator 


2.1 GHz for PM 9621 


Fluke 6062A 


5 GHz for PM9624 & 25 


Wiltron 6717B-20 


Pulse Generator 


UP to 125 MHz 


PM5786B;PM5781 


Oscilloscope with probes 


350 MHz 


PM3295 


Power Supply 


min 40 Vdc 


PM2811/113, PE1537; 
PEI 542 


BNC'Cabies 


5 to 7 cables 





Table 9‘1 Recommended test equipment 
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Preparations 

Power up your instruments 
at least 20 minutes before 
checking to iet them reach 



normal operating temperature, Failure to 
do so may result in certain test steps not 
meeting equipment specifications. 




Front Panel Controls 



Power-On Test 

At power-on the timer/counter performs 
an automatic test of the following; 

- Microprocessor 

- RAM 

- ROM 



- Measuring circuits 

It also displays the GPiB address. 

If any test fails, an error message is 
shown. 



Internal Self-Tests 



The buiit-in test programs from the power- 
on test can also be activated from the 
front panel as follows: 

~ Enter the Auxiliary Menu by pressing 

AUX MENU, 



- Select the test submenu by pressing 
SELECT up or down. 

- Enter the test menu by pressing the 
ENTER key. 




FREQ A FREQC PER A RATIO A/B RATIO C/B P WIDTH A TIMEA-B PHASE A-B ARM ARM 

TOTA-BMAN TOTAfL-TlB TOTARB DUTY FA RISE/FALLA VOLTA MAX/MiN STA+ STO+ 

REMOTE EXT REF FILTER ISOMfl OZU AfcfS 150MA COMA CHECK HOLD 

8RO LOBAT 10X DCAC BURST AUTO PRF DCAC 10X OFF 



Figure 9-1 Text on the display 



Front Panel Controls 
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Selections for internal self-tests are: 

1 TEST HO (ROM) 

2 TEST RA (RAM) 

3 TEST ASIC (Measuring Logic) 

4 TEST DISP (Display Test) 

5 TEST ALL (Test 1 to 4 in sequence) 



- Use SELECT/SET to select TEST 
ALL, then press ENTER, 

- if any fault is detected, an error mes- 
sage appears on the display and the 
program halts, 

- If no faults are detected, the program 
returns to measuring mode. 



Keyboard Test 

This test verifies that the timer/counter re- 
sponds when you press any key. To check 
the function behind the keys, see the tests 
further on in this chapter. 

Press the keys as described in the first col- 
umn and look on the display for the text, 
as described in the second column. Some 
keys change more text on the display than 



described here. The display text men- 
tioned here is the text mostly associated 
with the selected key. 

NOTE: For the instrument to respond cor- 
rectiy this test must be carried out in 
sequence and you must start with the 
PRESET setting. 



Key(s) 


Display 
PM 6680B 


Display 
PM 6681 


Pass 


Note 


STAND-BY 


Display Off 


Display Off 




Red LED On 


ON 


n 

u 






Backlight on 


PRESET 


Preset 

n 

u 


Preset 




Default 

setting 


EXT REF 


EXT REF 


EXT REF 






Input A 


FILTER 


FILTER 


FILTER 






50£i/1MQ 


50 U 


50 a 






_i- / -i_ 


“i— 


■n— 






AC/DC 


DC 


DC 






AUTO 


IX 


IX 






1X/10X 


10X 


10X 






i SETA 1 . 7 3 


1 .73 V Enter 


1.73 V Enter 






^ ENTER 


n 

u 








SWAP A B 


A% B 


A% B 







9-4 Front Panei Controls 





Performance Check 



Key(s) 




Display 
PM 6681 


Pass 


Note 


1 Input B 




■n- 


“U- 








50 £i 


50 £i 






SETB 0 . 9 
8 +/■ 


-0.98 V Enter 


-0.98 V Enter 






ENTER 


n 

u 








AC/DC 


AC 


AC 






1X/10X 


10X 


10X 






COM A 


COM A 


COM A 






HOLD OFF ON 


HOLD OFF 


HOLD OFF 






HOLD OFF SET 


in'b 

lU 


HOFF b 






PRESET X 2 


PrESEt 

n 

u 


PrESEt 






I Other 


TIME 


pnn 3 r 
Cuu D 


jnn 3 r 
Cuu 3 






SELECT ▲ 


cnn 3 r 
Duu 3 


500 ^"^ 






ENTER 


n 

u 








HOLD 


DISPL HOLD 


DISPL HOLD 






HOLD 










SINGLE 


SINGLE 


SINGLE 






I ◄ FUNCTION 


VOLT Amax/min 


VOLT Amax/min 






◄ FUNCTION 


RISE/FALL A 


RISE/FALL A 






FUNCTION ^ 


VOLT A MAX/MIN 


VOLT A MAX/MIN 






FUNCTION ► 


FREQ A 


FREQ A 






AUX MENU 


(Previous used 
menu) 


Bddr. 






RESTART 


n 

u 








START ARM 


GPf 


f?r. 5tB OFF 






RESTART 


n 

u 








STOP ARM 


nff 


Hr. Sto OFF 






RESTART 


0 








PRESET 


PrESEt 

0 


PrESEt 






CHECK 


I0.0G00D000^* 


/OO, 0000000®* 




Countina 


MATH 
SELECT T 
ENTER 


OFF 

nn 

U'l 

10.00000000®* 


Rr »th OFF 

Rr ith OR 
100,0000000®* 
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Key(s) 


Display 
PM 6680B 


Display 
PM 6681 


Pass 


Note 


1 K= 

1 2 


1.0 

e 


;.o 

? 






1 ENTER 


?O.OBOODDi3{3‘* 


?0D.DBCDB00^ 




Counting 


L= 

Xn-1 

ENTER 


0,0 
n- f 

30.00000000®* 


0,0 
n~ I 

300.0000000®* 




Counting 


L=: 


n" / 


n~ f 






1 0 ENTER 


jnnnnnnnnnb^ 

Cu.uuuuuuuu 


nnn nnnnnnnfa* 
Cuu.uuuuuuu 




Countina 


1 L= Xo ENTER 


unnnnnnnnnS* 

“u.uuuuuuuu 


unn nnnnnnnS* 
nuu.uuuuuuu 




Countina 


L= 


3n nnnnnnnnS* 
Cu.uuuuuuuu 


nnn nnnnnnnS, 
Cuu.uuuuuuu 






4 EE 7 ENTER 


r n nnnnnnnnfa* 
cu.uuuuuuuu 


3un nnnnnnn6» 
Cuu.uuuuuuu 




Counting j 


M= . 5 


n c 
u.iJ 


n c 

U-D 






ENTER 


ijDH nnnnnnnB* 
tCu.uuuuuuu 


unn nnnnnnnS. 
"ou.uuuuuuu 




Counting 


1 STAT 


OFF 


seet. OFF 






j ENTER 


inn nnnnnnnb„ 
iCu.uuuuuuu 


uon nnnnnnn6» 
“Ou.uuuuuuu 




Counting 


A FUNCTION 
(6 times) 


TOT A-B MAN 


TOT A-B MAN 






TOT St/St 


Gate LED iit 


Gate LED lit 






MENU 




Displays all avail- 
able functions, 
processes and 
input controls. 
Selected items 
are biinkinq. 




MENU is not 
disabled by 
setting 
DEFAULT, 
press menu 
again. 


PRESET 


PrBSEt 

0 


PrESEt 




Default 



Table 9-2 Keyboard test. 
> 1 ' The LSD digit may vary. 
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Short Form Specification Test 



Sensitivity and Frequency Range 



~ Press the PRESET key to set the 
iimer/counterln the default setting, 

- Select 50 Q input impedance and Non 
AUTO, (X1). 

- Connect a signal from a HF generator to 
a BNC power splitter. 

- Connect the power splitter to your counter 
and an oscilloscope. 

- Set input impedance to 50 Q on the 
oscilloscope. 



■ PM 6681 

- Set your timer/counter in default set- 
ting by pressing PRESET. 

- Select DC coupling, 1 MO input imped- 
ance and VOLT A MAX/MIN, but do 
not connect any input signal. 

-The counter should now indicate: 

Vmax = 0 ± 0.004 V and 
Vmin = 0 ± 0.004 V. 



- Adjust the amplitude according to the 
following table. Read the level on the 
oscilloscope. The f/mer/counfer should 
display the correct frequency. 

- Connect the signal to input B. 

- Select 50 Q input impedance and 
SWAP A <-> B on the counter. 

- Repeat the above measurements for 
input B. 



- Connect a 4.00 Vdc level to channel 
A, using an external low pass filter on 
the input. 

- The readings should be; 

Vmax = 4.00 ± 0.044 V and 
Vm!N = 4.00 + 0.044 V. 

- Change the DC level to 40 V, 



I Frequency 


Level 


Pass 


PM 6630B 


PM 6681 


mVRMS 


dBm 


Input A 


Input B 


1 MHz 


1 MHz 


20 


-21 






50 MHz 


50 MHz 


20 


-21 






100 MHz 


100 MHz 


20 


-21 






I 200 MHz 


200 MHz 


30 


-17 




(Channel-B 
100 MHz) 


225 MHz 




40 


-15 






250 MHz 


40 


-15 






300 MHz 


60 


-11 





Table 9-3 Sensitivity forA&B inputs at various frequencies 



Check VOLT MAX/MIN 
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- The counter should indicate: 

Vmax= 40,0 V± 0.84 V and 
Vmin = 40.0 V ± 0.84 V. 

- Repeat the measurement with inverted 
polarity, 

- Press MATH and select (K*X+L)/M to 
change to Vpp measurements. 

- Press ENTER, 

- Connect a sinusoidal signal to channel 
A with an amplitude 4,00 Vpp and a 
frequency of 100 kHz. 

- The indication shouid be 4,00 
± 0.244 V. 

- Change the amplitude to 18 Vpp. 

- The display should read 18.0 + 1 .84 V. 

- Select SWAP A B, and connect the 
signal to channel B. Repeat the meas- 
urements for B as described above, 

■ PM 6680B 

- Set your timer/counter in default set- 
ting by pressing PRESET 

- Select DC coupling, 1 MQ input imped- 
ance and VOLT A MAX/MIN, but do 
not connect any input signal. 

- The counter should now indicate: 

Vmax = 0 ± 0.03 V and 

Vmin = 0 ± 0.03 V. 



- Connect a 4.00 Voc levei to channel 
A, using an external low pass filter on 
the input. 

- The readings should be: 

Vmax = 4.00 ± 0.07 V and 
Vmin = 4.00 ± 0.07 V. 

- Change the DC level to 40 V. 

- The counter should indicate; 

Vmax = 40.0 ± 1 .IV and 
Vmin= 40.0 ± 1.1V, 

“ Repeat the measurement with inverted 
polarity. 

- Press MATH and select (K"X+L)/M to 
change to Vpp measurements. 

- Press ENTER. 

- Connect a sinusoidal signal to channel 
A with an amplitude 4.00 Vpp and a 
frequency of 100 kHz. 

- The indication should be 4.00 ± 0.27 V. 

- Change the amplitude to 18 Vpp. 

~ The display should read 18.0 + 1.11 V. 

- Select SWAP A B, and c"^3ct the 
signal to channel B. Repeal—^ meas- 
urements for B as described above. 
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Trigger indicators and Controls 



Manually set 
trigger level 


Trigger Indicator 
PM 6680B 


Pass 


input A 


Input B 


+1 V 


Off 






-1 V 


on 






0.0 V 


blinkino 







Manually set 
trigger level 


Trigger indicator 
PM 6681 


Pass 


Input A 


Input B 


+ 1 V 


Steady 






-1 V 


Steady 






0.0 V 


blinking 







Table 9-4 Trigger indicator check PM6680B (above), and PM6681 (below) 



NOTE: This test must be performed in the 
sequence given. 

- Press the PRESET key to set the 
Timer/ Counter in the default setting. 

- Select Non AUTO, X1 attenuation, and 
1 MQ input impedance for channel A. 

- Connect the following signal to chan- 
nel A: 

Sine, 10 kHz, 0.9 Vpp, and -i- 0.50 Voc- 

- Verify that the three modes for the trig- 
ger indicator are wori<ing properly by 
changing the trigger level: 

- Press the SET A key and enter 1 
via the keyboard, then verify by pres- 



sing ENTER. Check the trigger indi- 
cator according to Table 9-4. 

- Press the SET A key and enter -1 
via the keyboard, then verify by pres- 
sing ENTER. Check the trigger indi- 
cator according to Table 9-4. 

- Press the SET A key and enter 0 via 
the keyboard, then verify by pressing 
ENTER. Check the trigger indicator ac- 
cording to Table 9-4. 

- Connect the signal to channel B. 

- Select SWAP A B, and AC coupling 
on channel B, and repeat the exercise 
for channel B. 
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Trigger Level Check 



- Deselect SWAP A B, connect the 
generator to channel A and check the 
trigger settings and indicators accord- 
ing to Table 9-5, 

- Select SWAP A B 

- Connect the signal to channel B. 

- Select AC coupling on channel B. and 
repeat the previous settings for chan- 
nel B. 



Trigger setting 


Trigger indicator 


Pass 


Input A 


Input B 


SET A = 0 V 


blinking 






DC coupling 


steady 






SET A = 0.7 V 


blinking 






50 U Impedance 


steady 






SET A = 0.2 V 


blinking 






AC coupling & 

1 Mli Impedance 


blinking 






X10 Attenuation 


steady 






SET A = 0.0 V 


blinking 






X1 Attenuation 


blinking 







Table 9-5 Trigger level check 



Reference Oscillators 

X-tal oscillators are affected by a number 
of external conditions like ambient tem- 
perature and supply voltage but also by 


ageing. Therefore it is hard to give limits 
for the allowed frequency deviation. The 
user himself must decide the limits de- 


Oscillator 


Max temperature 
dependence 


Max ageing 
month 


Max ageing year 


Standard, 01 


± 100 Hz 


±5 Hz 


±50 Hz 


PM 9678B, 02 


±10 Hz 


±1 Hz 


±5 Hz 


PM 9690, 04 


±0.15 Hz 




±1 Hz 


PM 9691, 05 


±0.05 Hz 


HHSIESHli 


±0.75 Hz 



Table 9-6 Frequency deviation (for PM 9690 and PM 9691 after 48 hours warm up 
time) 



- Connect the signal to channel A. 

- Only the trigger indicator for channel A 
should be blinking. 

- Press COM A. 

- Both indicators should be blinking. 

- Connect the signal to channel B. 

- No trigger indicator should be blinking, 
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pending on his application, and recalibrate 
the oscillator accordingly. See the Preven- 
tive Maintenance chapter, 

To check the accuracy of the oscillator 
you must have a calibrated reference sig- 
nal that is at least five times as stable as 
the oscillator that you are testing, see the 
following table. If you use a non 10 MHz 
reference, you can use the mathematics 
in the f/mer/cot/ntertomultiplythereading. 



- Set the counter to default settings by 
pressing PRESET. 

- Connect the reference to input A 

- Check the readout against the accu- 
racy requirements of your application, 

■ Acceptance Test 

As an acceptance test the foliowing table 
gives a worst case figure after 30 minutes 
warm up time. All deviations that can occur in 
a year are added together. 



Oscillator 


Frequency readout 


Suitable reference 


Pass 


Standard, 01 


10.00000000 MHz ±150 Hz 


PM 9678B 




PM 9678B, 02 


10,00000000 MHz ±15 Hz 


PM 9690 




PM 9690, 04 


10.00000000 MHz±2Hz 


PM 6685R 




PM 9691, 05 


10.00000000 MHz ± 1Hz 


PM 6685R 





Tabie 9-7 Acceptance test for oscillators 



Resolution Test 

- Connect a pulse generator to a power 
splitter. 

- Connect one side of the power splitter 
to the A input of the counter via a coax- 
ial cable. 

- Connect the other side of the power 
splitter to the B input of the counter. 

Settings for the pulse generator. 

- Amplitude = 1 Vpp, (high level +1V 
and low level OV) 

-• Period approx. 1 ps 

- Duration = approx 50 ns 

- Rise time 2 ns 

Settings for the timer/counter, after PRE- 
SET: 

- Function = Time A-B 



- Single 

- Press STAT key under PROCESS 

- Press SELECT key until display show 
'ST DEV’. 

- Meas Time = 50 ps 

- A and B inputs: 

- 50 Q input impedance 

- Non Auto 

- Trigger level = 0.5V 

- DC coupling 

The result should be (std dev) < 0.25 s 
for PM 6680B, and < 0,05 s for 
PM 6681. 
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Rear Input/Output 


10 MHz OUT 




- Connect an oscilloscope to the 


- The output voltage Is sine wave 


1 0 MHz output on the rear of the 


I shaped and should be above 500 mV 


counter. Use coaxial cable and 50 Q 


rms 


termination. 


(1.4VP-P). 



GATE OPEN Output 

- Set your f/mer/counterin Default set- 
ting by pressing the PRESET. 

- Select CHECK, Non AUTO, and Meas 
Time = 5 ms. 

- Connect the oscilloscope to the Gate 
Open output via a coaxial cable. Set 
the oscilloscope to 1 ms/division. 

- The Gate Monitor output should be a 
pulse similar to Figure 9-2. 




Figure 9-2 Signal on gate open 
output 
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REFERENCE IN 



■ PM 6681 

- Set the counter to Default Setting by 
pressing PRESET. 

- Connect EXT REF out from another 
counter to input A. 

- Connect a 10 MHz, 200 mV rms, 
(0.57 V p-p) signal to EXT REF IN at 
the rear, teiminated with 50 Q. 

- Select Ext Ref. 

- The display should show 10 MHz. 

- Change the input frequency to 5, 2, 
and 1 MHz respectiviy. 



- The display should still show 10 MHz, 

■ PM 6680B 

- Set the counter to Default Setting by 
pressing PRESET, 

- Connect EXT REF out from another 
counter to input A. 

- Connect a 10 MHz, 200 mV rms, 
(0.57 V p-p) signal to EXT REF IN at 
the rear, terminated with 50 Q. 

- Select Ext Ref. 

- The display should show 10 MHz. 



EXT ARM Input 

- Select non AUTO. 

- Settings for pulse generator: single 
shot pulse, amplitude TTL = 0-2 Vpp, 
and duration = 10 ns. 

- Connect a pulse generator to Ext Arm 
input. 

- Press START ARM key. 



- Press SELECT key until display 
shows 'POS', confirm with ENTER key 
three times. 

- The counter does not measure. 

- Apply one single pulse to Ext Arm in- 
put. 

- The counter measures once and 
shows 10 MHz on the display. 
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TRIG LEVEL A&B Outputs 



-■ Press the PRESET 

- key, to set the timer/counter \n the de- 
fault setting, 



- Connect a voltmeter to TRIG LEVEL 
A{B) OUT at the rear. 

- Set the Trigger Level (SET A/B) on the 
front to the following values, and verify 
the voltmeter’s readout: 



SET A(B) 


Readout 


i Pass 


PM 6680B 


PM 6681 


Input A 


Input B 


+ 5.00 V 


+ 0.5 V ± 0,043 V 


-h 5 V ± 0,28 V 






- 5,00 V ' 


- 0,5 V ± 0.043 V 


-5 V + 0.28 V 






0.00 V 


0 V ± 0,003 V 


0 V ± 0.030 V 







Table 9-8 Trigger level outputs check 

Probe Comp View 




Figure 9-3 Adjustment of the counters probe. 



- Press the PRESET key to set the 
timer/counterm default setting. 

- Select TIME A-B, non AUTO, XI at- 
tenuation and DC coupling for both 
channels. 

- Set the LF synthesizer to 2 kHz 
square wave and 8 Vpp amplitude, 

- Connect synthesizer to Input A via a 
BNC-cable. 



- Use an oscilloscope to check the sig- 
nal at Probe Comp View, at the rear. 
The square wave will have the same 
step response and 4 Vpp amplitude. 

- Select X10 attenuation. 

- Check that the square wave is 2 kHz 
and 0.4 Vpp. 

- Repeat this test for channel B, 
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Measuring Functions 



Preparation for Check of Measuring Func- 
tion: 

- Connect a 10 MHz sine wave signal 
with 2.0 Vpp amplitude, 

- Press the PRESET key, to set the 
timer/counter \n default setting. 

Select the foilowing settings for the 
timer/counter. 



- 50 Q impedance for A and B 

- Non AUTO 

-COMA 

- Check that the timer/counter performs 
the correct measurement, by display- 
ing the result as shown under the "Dis- 
play" column in Table 9-9. 



Selected Function 


Action 


Displav 


Pass 


FREQ A 




10 MHz 




FREQ C 




3 ) 




PER A 




inn-y „ 2 ) 
tuu S 




RATIO A/B 




f nnnnnnn 
f.UUUUUUU 






Select 

NEG SLOPE B 


innnnnnn 

I.UUUUUUU 




\ RATIO C/B 




n nnnnnnn 3) 
u.uuuuuuu 




PWIDTH A 




rnnnn-y „ 1) 
Du.uuu S 




TIME A-B 




SC.OOG'^s 




PHASE A-B 




I8G or 




TOT A-B MAN 




n 

u 






Deselect COM A 


n 

u 




TOT ST/STOP 




countinq 




TOT ST/STOP 




stop countinq 






Select COM A 


n 

u 




TOT A. I I ! B 




i 




TOT A i ' B 




t 

1 






Select 

POS SLOPE B 


n 

u 




DUTY FA 




ncnnnnn 1 
U.JUUUUU 






Select AUTO 


0.50000S ' 




RISE/FALL A 




30,000-9 s 




VOLTMAX/MIN 




1.000 1.000V 





Table 9-9 Measuring functions check 

1) Value depends on the symmetry of the signai. 

2) Exact value depends on input signal. 

3) If an C-optlon is installed. 
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Check on HOLD OFF Function 



Press PRESET, on the timer/counter . 

Select the following settings for the 
timer/counter: 

- 50 Q impedance for A and B. 

- DC coupling for A and B, 

- Non AUTO, X1 attenuation for A and B. 
“ Trigger level = 0.5 V. 

" Set the Hold off time to 10'®s, (default 
in PM 6680B). 

Select the following settings for the pulse 
generator: 

- Period = too f.is. 

- Duration 10 ns, 

- Double pulse. 



- Delay = 1 ps. 

- Amplitude = 1 .0 Vpp, (high level +1 V 
and low level OV). 

- Rise time 2 ns. 

- Connect the Pulse generator Pulse 
Out to Input A and check the following 
results: 

- Freq A measuring without Hold Off = 
20 kHz. 

- Freq A measuring with Hold Off = 

10 kHz. 

Connect the signal to Input B, press the 
SWAP A ^ B key, and repeat the test for 
Input B. 



C-Input Check 



To verify the specification of the C-input in 
the instrument, perform the measure- 
ments below. 



■ 1.3 GHz C-input 



Required Test 
Equipment 


Suggested 

instrument 


HF signal 
(generator 


Fluke 6062A 



Table 9-10 Test equipment for 
1.3 GHz HF-input 



- Connect the output of the signal gener- 
ator to the HF input of the counter. 

- Connect the 10 MHz REFERENCE 
OUT of the generator to the REFER- 
ENCE IN at the rear panel of the 
counter. 

- Press PRESET on the timer/counter. 

- Select FREQ C. 

- Select EXT REF. 
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Figure 9~4 Test setup 1.3 GHz 
HF-input 



- Generate a sine wave in accordance 
with the corresponding tabie below. 



Frequency 


Amplitude 


Pass 


MHz 


mVfiMS 


dBm 




70-900 


10 


-23 




900-1100 


15 


-23 




1100-1300 


40 


-15 





Table 9-11 Sensitivity of PM 962 1 



- Verify that the counter counts correctly. 
(The last digit will be unstable). 



■ 2.7, 4.2, or 4.5 GHz C-Input 



Required Test 
Equipment 


Suggested 

instrument 


HF signal 
generator 


Wiltron 6717B-20 



Table 9-12 Test equipment for 2.7, 

4.2, and 4.5 GHz HF-inputs 



- Connect the output of the signal gener- 
ator to the HF input of the counter. 

- Connect the 10 MHz REFERENCE 
OUT of the generator to the REFER- 
ENCE IN at the rear panel of the 
counter. 



- Press PRESET on the timer/counter. 

- Select FREQ C. 

- Select EXT REF. 




Figure 9-5 Test setup 2.7, 4.2, and 
4.5 GHz HF-inputs 



- Generate a sine wave in accordance 
with the corresponding tables below. 



Frequency 


Amplitude 


Pass 


MHz 


mVRMS 


dBm 




100-300 


20 


-27 




300-2500 


10 


-27 




2500-2700 


20 


-21 





Table 9-13 Sensitivity of PM 9624 



Frequency 


Amplitude 


Pass 


1 MHz 


mVRMS 


dBm 




150-300 


20 


-21 




-2500 


10 


-27 




-3500 


15 


-23.5 




-4200 


25 


-19 




-4500 


50 


-13 





Table 9-14 Sensitivity of PM 9625 
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Frequencv 


Amplitude 


Pass 


IVIHz 


mVRMS 


dBm 




150-300 


20 


-21 




-2200 


— 


-27 




-3500 


mm 


-23,5 




-4200 


25 


-19 





Table 9* 15 Sensitivity of PM 9625 B 



- Verify that the counter counts correctly. 
(The last digit will be unstable) 
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Preventive Maintenance 



Calibration 

To maintain the performance of the 
PM6680B/6681 , we recommend that you 
calibrate the timebase of your instrument 
every year, or more often if you require 
greater timebase accuracy. Caiibration 
should be performed with traceable refer- 
ences and instruments at a certified caii- 
bration laboratory. Contact your local 
Fluke service center for caiibration, 



ture of 23X. If the counter is used in 
a room temperature of 20 to 30°C, 
the temperature stabiiity of a standard 
osciiiator or OCXO will be increased 
by a factor of 3. 

- The stabiiity for TCXO and standard 
osciiiators are mainly dependent on 
the ambient temperature. When oper- 
ating, there is always a temperature 
increase inside the counter that will in- 
fluence the oscillator. 



To know the present status of your instru- 
ment, test your counter from time to time. 
The test can be made according to the in- 
formation in Chapter 9, "Performance 
Check." 

Oscillators 

The frequency of the reference crystal os- 
ciiiator is the main parameter that influ- 
ences accuracy of a counter. External 
conditions, such as ambient temperature 
and supply voltage, influence the fre- 
quency, but aging is aiso a factor. When 
recalibrating, you compensate the refer- 
ence crystal oscillator only for deviation in 
frequency due to aging. 

■ Some important points: 

- The high-stability osciiiators have 
been built into an oven to keep the os- 
cillator temperature as stable as possi- 
ble. Continuous operation is aiso im- 
portant for stability. After a power inter- 
ruption, the osciiiator restarts at a 
slightly different frequency, Then as 
time passes, the oscillation will age at 
an equal rate. 

- The stability shown for the oscillators 
is valid within a temperature range of 
0 to 50“C, with a reference tempera- 



■ Recalibration intervals 

The Mean Time Between Recalibration, 
MTBRC, is defined as follows: 



(Accept- err. ) - (Temper, stability) 

MTBRC = 

Aging 

You can calculate your MTBRC when 
you know your total acceptable error and 
the oscillator specifications. 

The totai acceptable error is as follows: 



Accept err. 



Deviatio n of ref, freq. 
Nominal freq. ref. 



Example using a counter with built-in 
PM 9690 oscillator (/04): 



-Avery accurate chronometer is al- 
lowed to have an error of 10 s/year. 
This means a relative error of 
10 



365 ^ 24 ■i' 60 60 



= 3 . 17 ^= 10 "'^ 



- Assuming that the counter needs to 
be three times better means a relative 
error of approximately 1 10"^, With 

a temperature stability of 2 10 
and a yearly aging of 1 “t* io”^ we will 
have: 

MTBRC = ^"'‘0 = 0.8 years. 
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Preventive Maintenance 



Stability against 


Model Options 


PM668X/.1. 


PM668X/.2. 


PM668X/.4. 


PM668X/.5, 


Standard 


PM9678B 

TCXO 


PM9690 Oven 


PM9691 Oven 


Aging: /24h 
after 48 hours of 
continuous operation 


n/a. 


n/a. 


<1 10“® 


< 5 * 10"’° 


Aging: /month 


< 5 10“'^ 


< 1 10“^ 


< 2 10“® 


< 1 10"® 


Aging: /year 


< 5 =1' 10“® 


<5« 10'^ 


< 1 « 10“^ 


<7.5 MO"® 


Temperature: 

0 to 50- 0 ref. to + 
23“C 


A 

O 

I 


A 

O 

1 


< 1.5 10“® 


< 5 10"® 


Line Voltage ± 10% 


< 1 10^^ 


< 1 « 10“^ 


< 5 10“^° 


A 

cn 

o 

o 


Warm-up Time to 
Reach 10'^ of Final 
Value 


n/a. 


n/a. 


<15 min. 


< 15 min. 



Stability of timebase oscillators. 



- Since this is significantly less than a 
year we should use the monthly aging 
factor in the calculations. This gives 
us: 

MTBRC = = 4 months 

That is we should calibrate the 
counter 3 times a year. 

Selecting aging factor 

As you can see from the above example 
you may have to make calculations with 
several of the three aging factors and se- 
lect the one that makes most sense. You 



have selected a correct aging factor for 
your MTBRC calculation: 

- If using the /24h aging results in 1 to 
30 days 

- If using the /month aging results in 1 
to 12 months 

- If using the /year aging gives more 
than one year. 

When recalibrating, keep in 
mind that the reference crystal 
oscillator will be compensated 
only for frequency deviation cau- 
sed by aging. 
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Preventive Maintenance 



Input amplifiers 



This calibration adjustment sets the hys- 
teresis compensation of the PM6681 in- 
put amplifier. It minimizes the errors in 
voltage, phase and other measurements 
where it is essential to trigger exactly at 
the right point of the signal. 



I®’ 



Since the calibration compen- 
sates for the temperature drift of 
the input amplifiers, it should be 
made at the same temperature 
as measurements are to be 
done. 



- Disconnect any signals from inputs A 
and B. 

- Press AUX MENU 

“ Select rf?L. HyStwith the SE- 
LECT/SET key. 

- Confirm your selection by pressing 

ENTER. 

- If error code 1191 is shown on the dis- 
play, the calibration constants are out 
of range and you must do the calibra- 
tion over again. This normally only oc- 
cur if you have forgotten to remove 
the signal leads, or at temperatures 
outside normal operating range. 

When the input calibration procedure can 
be done without error codes, the calibra- 
tion is correct. 

If you cannot calibrate your PM 6681 with- 
out error codes, hardware calibration is 
nesecary. Contact your local Fluke serv- 
ice center. 



other Maintenance 

Fan Replacement 

The PM 6681 has a fan as standard 
equipment and the PM 6680B can be 
equipped with an optional fan, 

PM 9628/02. 

If your counter has a fan and is operating 
in a 24h/day system, you need to replace 
the fan every second year to maintain 
high reliability. For part-time applications 
and low ambient temperatures, an ex- 
tended service interval is acceptable. 



Backup Battery 
Replacement 

The counter has a lithium battery to 
power the memory that stores the setting 
data when the power is switched off. The 
lithium battery has an estimated lifetime 
of five to ten years. We recommend you 
to replace the battery every five years to 
avoid loss of data in operation. 

Contact your Local Fluke Service Center 
to replace the battery. 



When the battery is empty, the counter 
will lose ail settings and any data in mem- 
ory, This is no big problem for the 
PM 6680B, but the PM 6681 will lose its 
calibration information. 



The replacement procedure in 
the Service Manual must be fol- 
lowed to avoid loosing calibra- 
tion data. Should calibration 
data be lost, the instrument 
need a factory calibration. 
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Specifications 



PM6681 



Introduction 

— This chapter is different than the other chapters in this manuai. The left coiumn contains the 
PM 6680B Spec,, whiie the right coiumn contains the PM 6681 spec, Look at the page 
header to see which column to read, 

— Only values with tolerances or limits are guaranteed data. Values without tolerances are infor-i 
mative data, without guarantee, 

— Refer to page 11-12 for uncertainly information. 




Functions 



PM 6681 

Measuring 

Functions 



Frequency A, B, C 

Range: 

Input A: Om Hz (10"^°Hz in SINGLE) to 
225 MHz 

Input B: 0,01 Hz (1 0'’*^ Hz in SINGLE) to 
100 MHz 

Input C: 70 MHz to 1,3 GHz {PM 9621) 

100 MHz to 2.7 GHz (PM 9624) 

150 MHz to 4,2 GHz (PM 9625B) 

150 MHz to 4,5 GHz (PM 9625) 

Resolution; 10 digits In 1s measuring time 



Frequency A, B, C 

Range: 

lnputA:0.11 Hz (10"'° Hz in SINGLE) to 
300 MHz 

Input B: 0,03 Hz (10'^^® Hz in SINGLE) to 
100 MHz 

Input C: 70 MHz to 1,3 GHz (PM 9621) 

100 MHz to 2,7 GHz (PM 9624) 

150 MHz to 4,2 GHz (PM 9625B) 

150 MHz to 4,5 GHz (PM 9625) 

Resolution: 10 digits in 0,1s measuring time 
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Frequency Burst A, B 

Frequency and PRF of burst signals can be 
measured without external control signal 

Range: 

Input A: Up to 160 MHz 
Input B: Up to 100 MHz 

Resolution: 10 digits in is measuring time 



Period A 

Range: 6 ns to 100s (10’°s in SINGLE) 
Resolution: 10 digits in 1s measuring time 

Ratio A/B, C/B 

Range: 10"® to 10'^ 

Frequency Range: 

Input A, B: 10"^° Hz to 160 MHz 

Input C: Up to 1.3 GHz, 2,7 GHz, 4,2 GHz, or 
4.5 GHz with options 

Time Interval A to B 

Range: 0 ns to 10^°s, Typical: -2 ns to 10^°s 
(B to A. 3 ns to 10^°s) 

Frequency Range: Up to 160 MHz 

Pulse Width A 

Range: 3 ns to 10’°s 
Frequency Range: Up to 160 MHz 



Frequency Burst A, B, C 

Frequency and PRF of burst signals can be 
measured without external control signal and 
with selectable start delay. 

Range: 

Input A: Up to 300 MHz 

Input B: Up to 100 MHz 

Input C: Up to 3 GHz with options 

Resolution: 10 digits in 0.1S measuring time 

Start Delay Range: 200 ns to 1.6s, 100 ns 
resolution 

Period A 

Range: 3.3 ns to 9s (10'°s in SINGLE) 
Resolution: 10 digits in 0.1s measuring time 

Ratio A/B, C/B 

Range; 10"® to 10^^ 

Frequency Range: 

Input A. B: 10"^° Hz to 160 MHz 

Input C: Up to 1.3 GHz, 2.7 GHz, 4.2 GHz, or 
4.5 GHz with options 

Time Interval A to B 

Range: 0 ns to 10’®s 
(BtO A: 5 ns to 10^°s} 

Frequency Range: Up to 160 MHz 

Pulse Width A 

Range: 3 ns to I0’°s 
Frequency Range: Up to 160 MHz 
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Rise and Fall Time A 

Range: 3 ns to 10^‘^s 
Frequency Range: Up to 160 MHz 
Input Amplitude: >500 mVp-p 

Phase A Relative B 

Range: -180° to 360“ 

Frequency Range; 0.01 Hz to160 MHz 
Voltage Range: >100 mV rms 

Duty Factor A, B 

Range: 0 to 1 

Frequency Range A: 0.01 Hz to 1 60 MHz 
Frequency Range B: 0.01 Hz to 100 MHz 

Totalize A, B 

Range: 0 to 10^^ 

0 to 10^° in A minus B modes 

Frequency Range; 0 to 160 MHz 

A Gated by B: Event counting on Input A 
during the presence of a pulse on Input B. 
Single or cumulative event counting during 
set measuring time. 

A Start/Stop by B: Event counting on Input 
A between two consecutive pulses on Input B 

Manual A-B: Input A minus input B event 
counting with manual start and stop 

Manual/Timed A-B: Input A minus Input B 
event counting with manual start, Stop after 
set measuring time. Time counted from first 
trigger event on A. 



Rise and Fall Time A 

Range: 3 ns to lO^'^s 
Frequency Range: Up to 160 MHz 
Input Amplitude: >250 mV p-p 

Phase A Relative B 

Range: -180“ to +360“ 

Frequency Range: 0.03 Hz to 160 MHz 
Voltage Range: Full signal range 

Duty Factor A 

Range: 0 to 1 

Frequency Range A: 0.11 Hz to 160 MHz 
Frequency Range B: 0.03 Hz to 100 MHz 

Totalize A, B 

Range: 0 to 10^^ 

0 to 10''° in A minus B modes 

Frequency Range: 0 to 160 MHz 

A Gated by B: Event counting on Input A dur- 
ing the presence of a pulse on Input B. Sin- 
gle or cumulative event counting during set 
measuring time. 

A Start/Stop by B: Event counting on Input A 
between two consecutive pulses on Input B. 

Manual A-B: Input A minus Input B event 
counting with manual start and stop 

Manual/Timed A-B: Input A minus Input B 
event counting with manual start, Stop after 
set measuring time. Time counted from first 
trigger event on A, 
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AC/DC Voltage A, B 

DC Range: -51V to +51V 

SInewave Range: 100 mV p-p to 100V p-p 

Frequency Range: DC, 100 Hz to 100 MHz 

Mode: V max, V min, V p-p 

Gated Volt: External masking of unwanted 
signal components such as overshoot 

Input 

Specifications 

Input A and Input B 

Frequency Range: 

DC- Coupled: DC to 225 MHz 

AC- Coupled: 10 Hz to 225 MHz 

■ Coupling: AC or DC 

Impedance: 1 MQ//30 pF or 50^i (VSWR <2:1) 
1 Ma//80pF or son with PM9611/80 rear 
panel inputs 

Trigger Slope: Positive or negative 

Inputs A and B: Separate, common via A or 
swapped 

Sensitivity: 20 mV rms, < 100 MHz 
30 mV rms, 100 MHz to 200 MHz 
40 mV rms, > 200 MHz 

Pulse Width: >5 ns at 60 mV p-p, 

>3 ns at 90 mV p-p 

Attenuation: IX or 1 0X 

Hysteresis Window (IX): 30 mV p-p 



AC/DC Voltage A, B 

DC Range: -50V to -t-50V 

SInewave Range: 100 mV p-p to 100V p-p 

Frequency Range: DC, 1 Mz (default 
100 Hz) to 100 MHz 

Mode: V max, V min, V p-p 

Gated Volt: Externa! masking of unwanted 
signal components such as overshoot 

Input 

Specifications 

Input A and Input B 

Frequency Range: 

DC-Coupled: DC to 300 MHz 
AC-Coupled: 10 Hz to 300 MHz 

Coupling: AC or DC 

Impedance: 1 Mii//15 pF or 50a (VSWR <2;1) 
I MQ//65 pF or 50Q with PM 9611/80 rear 
panel inputs 

Trigger Slope: Positive or negative 

Inputs A and B: Separate, common via A or 
swapped 

Sensitivity: 20 mV rms, <100 MHz 
30 mV rms. 100 MHz to 200 MHz 
40 mV rms. 200 MHz to 250 MHz 
60 mV rms, >250 MHz 

Pulse Width: >5 ns at 60 mV p-p, 

>3 ns at 90 mV p-p 

Attenuation: IXorlOX 

Hysteresis Window (1X): 20 mV p-p 
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Variable Hysteresis for Frequency A (IX): 
60 mV p-p to 10 V p'P up to 120 MHz 

Dynamic Range (IX): 60 mV p-p to 
10 V p-p within ± 5 V window 

Trigger Level: Read-Out on display 

Range ('rX);-5.1V to + 5.1 V 

Resolution (IX): 20 mV 

Uncertainty (IX) Separate Inputs: ± (20 mV 
-i-1% of trigger level setting) 

Uncertainty (IX) Common Input: ± (20 mV 
+3% of trigger level setting) 

Multiply all values by 10 when using 10X 
attenuator setting. 

AUTO Trigger Level: Trigger level is auto- 
matically set to 50% point of input signal 
(10% and 90% for Rise/Fail Time, 75% and 
25% for variable hysteresis A) 

Amplitude: >150 mV p-p 

Minimum Frequency: Default 100 Hz, select- 
able between 100 Hz or 10 kHz to minimize 
dead time between measurements 

Analog Low Pass Filter A: 

100 kHz fixed, >40 dB attenuation at 1 MHz 

Digital Low pass Filter A and B: 1 Hz to 

5 MHz using trigger Hold Off 

Trigger Indicator; Tri-state LED indicator 

Maximum Voltage Without Damage: 

1 Mil: 350 V (DC+AC pk) at DC to 440 Hz, 
falling to 12 V rms (IX) and 120 V rms (10X) 
at 1 MHz 

soil: 12 V rms 



Variable Hysteresis for ail one Channel A 
Measurements (IX); 

30 mV p-p to 10V p-p up to 120 MHz 

Dynamic Range (IX): 60 mV p-p to 
10 V p-p within ± 5 V window 

Trigger Level: Read-Out on display 

Range (IX): -5V to -t-5V 

Resolution (1X): 1.25 mV 

Uncedainty (IX) Separate Inputs: ± (4 mV 
+1% of trigger level setting) 

Uncertainty (1X) Common input: ± (6 mV 
+1% of trigger level setting) 

Multiply all values by 10 when using 10X 
attenuator setting. 

AUTO Trigger Level: Trigger level is automat- 
icaiiy set to 50% point of input signal (10% 
and 90% for Rise/Fall Time, 75% and 25% 
for variable hysteresis A) 

Amplitude: >60 mV p-p 

Minimum Frequency: Default 100 Hz, select- 
able between 1 Hz to 50 kHz to minimize 
dead time between measurements 

Analog Low Pass Filter A: 

100 kHz fixed, >40 dB attenuation at 1 MHz 

Digital Low Pass Filter A and B: 1 Hz to 

10 MHz using trigger Hold Off 

Trigger Indicator: Tri-state LED-indicator 

Maximum Voltage Without Damage: 

1 Mil: 350V (DC + AC pk) at DC to 440 Hz, 
falling to 1 2 V rms (1 X) and 1 20V rms (1 OX) 
at 1 MHz 

SOU: 12V rms 
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Input C 

See Option PM 9621, Option PM 9624 and 
Option PM 9625 

External Reference Input D 

The use of external reference is indicated on 
the display 

Frequency: 10 MHz standard, 1 MHz and 
5 MHz with Optional Reference Frequency 
Multiplier (PM 9697) 

Voltage Range: 500 mV rms to 10 V rms 

Impedance: >i kil for signals <1V rms, 
500Q for signals >1V rms {AC coupled) 

Arming Input E 

Most measuring functions can also be per- 
formed via input E 

Frequency Range: DC to 50 MHz 

Puise Width: >10 ns 

.. Slew Rate: >2 V/ps 

Trigger Level: TTL level, 1.4 V nominal 

Trigger Slope: Positive or negative 

Damage Level: 25V peak 

impedance: 2 kn (DC coupled) 



Input C 

See Option PM 9621 , Option PM 9624 and 
Option PM 9625 

External Reference Input D 

The use of external reference is indicated on 
the display 

Frequency: 1 MHz, 2 MHz, 5 MHz or 
10 MHz 

Voltage Range: 200 mV rms to 10V rms 

Impedance: >i kQ for signals <1V rms, 
50012 for signals >1 V rms (AC coupled) 

Arming Input E 

Most measuring functions can also be per- 
formed via input E 

Frequency Range: DC to 100 MHz 

Pulse Width: >5 ns 

Slevir Rate: >2 V/ps 

Trigger Level: TTL level, 1,4V nominal 

Trigger Slope: Positive or negative 

Damage Level: 25V peak 

Impedance: 2 kQ (DC coupled) 
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Output 

Specifications 

Reference Output G 

Frequency: 10 MHz, sinewav© 

Output Level: > 0,5 V rms into 50fi load 
Coupling: AC 

Gate Open Output H 

Output Level: 

Gale Closed: <0.4V 

Gate Open: >1,4V into 50i2 load 

Internal delay: 20 ns 

Trigger Level Outputs I, J 

Buffered outputs for input A and B trigger lev- 
els 

Output Level: Trigge r Level 

10 -I' AttenuatOfSetting 

Uncertainty: ± (3 mV -t- 8% of output level) 

Output Impedance; 3 kt2 

Probe Compensation 
Outputs K, L 

Buttered outputs for input A and B signals. To 
be used for adjustment of probes to best 
pulse response for the combination of probe 
and counter input 

Output Level : Input level 

Attenuator setting 

Teat Signal: 2 kHz to 3 kHz square wave 
Output impedance: 1.5 kO 



Output 

Specifications 

Reference Output G 

Frequency: 10 MHz, sinewave 
Output Level: >0,5V rms into 500 load 
Coupling: AC 

Gate Open Output H 

Output Level: 

Gale Closed: <0,4V 

Gate Open: >i.4V into 50Q load 

Internal delay: 20 ns 

Trigger Level Outputs I, J 

Buttered outputs for input A and B trigger lev- 
els 

Output Level: Trigger L eve! 

Attenuator Setting 

Uncertainty: ±(30 mV + 5% of output level) 

Output Impedance: lOOQ 

Probe Compensation 
Outputs K, L 

Buttered outputs for input A and B signals. To 
be used tor adjustment of probes to best 
pulse response for the combination of probe 
and counter Input 

Output Level: ^ g In put amplitud e 
Attenuator setting 

Test Signal: 2 kHz to 3 kHz square wave 
Output Impedance: 500Q 
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Analog Output (on PM 9626): 

Voltage Range: 0 to 4.98V in 20 mV steps, 
proportional to any consecutive 3-digits se- 
lected from the display, 

Output level uncertainty; ±(10 mV + 1% of 
output level) 

Output Impedance: 200f2 



Auxiliary Functions 

Trigger Hold Off 

After start of measurement, Trigger Hold Off 
disables stop triggering during a preset time 
or a preset number of trigger events on input 
B in Time interval, Rise/Fall Time and Pulse 
Width measuring functions. 

Trigger Hold Off functions as a 1 Hz to 
5 MHz digital lovj pass fitter in Frequency, Pe- 
riod, It filters the A signal in Ratio A/B and 
Phase A -B. 

Time Delay Range: 200 ns to 1.6s, 100 ns 
resolution 

Event Delay Range B: 2 to 2^'‘-1, negative 
slope {up to 20 MHz) 

External Arming 

Arming is used to inhibit start- and/or stop trig- 
gering with the aid of an external signal. Stop 
arming is not applicable to the time average 
functions {Time, Rise/Fall, Puise Width), 

Phase and Duty Factor, 

For lime average functions the start arming Is 
applied only to the first measurement in the 
average sequence. The arming function is not 
..applicable to the Frequency Burst and Volt 
functions. 



Analog Output: 

Voltage Range: 0 to 4.98V in 20 mV steps, 
proportional to any consecutive 3-digits se- 
lected from the display. 

Output level uncertainty: ±(io mV + 1% of 
output level) 

Output Impedance: 200Si 



Auxiliary Functions 

Trigger Hold Off 

After start of measurement, Trigger Hoid Off 
disables stop triggering during a preset time 
or a preset number of trigger events on input 
B in Time Interval, Rise/Fali Time and Puise 
Width measuring functions. 

Trigger Hoid Of! functions as a 1 Hz to 
10 MHz digital low pass filter in Frequency, 
Period, It filters the A signal in Ratio A/B and 
Phase A -B, 

Time Delay Range: 40 ns to 1,34s, 10 ns 
resolution 

Event Delay Range B: 2 to , negative 
slope {up to 20 MHz) 

External Arming 

Arming is used to inhibit start- and/or stop trig- 
gering with the aid of an external signal. Stop 
arming is not applicable to the time average 
functions {Time, Rise/Fall, Pulse Width), 

Phase and Duty Factor, 

For time average functions the start arming is 
applied only to the first measurement in the 
average sequence. The arming function is not 
applicable to the Frequency Burst and Volt 
functions, 
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Arming Delay: Arming can be delayed with 
respect to the external arming trigger event un- 
til either of the following occurs: 

- Preset arming time has elapsed, 

“ Preset number of trigger events on B has 
occured. 

Time Delay Range B and E: 

200 ns to 1.6s, 100 ns resolution 

Event Delay Range B: 2 to 2^'‘-1, negative 
slope {up to 20 MHz) 

Statistics 

Statistics may be applied to ail measuring 
functions, with the exception of Manual Total- 
ize, Volt A max/min is converted to Volt A p-p 
before statistics is applied. Statistics may also 
be applied on the result from Mathematics. 

If result is freezed with HOLD, all statistical 
parameters for the samples can be recalled. 

Max and Min: Displays maximum and mini- 
mum values of selected sample size 

Mean and Std Dev.: Displays calculated 
arithmetic mean and standard deviation of se- 
lected sample size 

Sample Size: 1 to 65535 samples 

Mathematics 

Mathematics may be applied to all Measuring 
Functions- Volt A max/min is converted to 
Volt A p-p measuring function before mathe- 
matics is applied. 

Functions: (K«X+L)/M or (K/X+L)/M, where 
X is current reading and K, L, and M are se- 
lectable constants 

K, L, M Constants: Set via keyboard, as fro- 
zen reference value from display (Xo) or as 
value from preceding measurement (Xn-i) 



Arming Delay: Arming can be delayed with 
respect to the external arming trigger event un- 
til either of the following occurs: 

- Preset arming time has elapsed. 

- Preset number of trigger events on B has 
occured.. 

Time Delay Range B and E: 

200 ns to 1.6s, 100 ns resolution 

Event Delay Range B: 2 to 2^“-1, negative 
slope (up to 20 MHz) 

Statistics 

Statistics may be applied to al! measuring 
functions, with the exception of Manual Totai- 
ize. Volt A max/min is converted to Volt A p-p 
before statistics is applied. Statistics may also 
be applied on the result from Mathematics. 

If result is freezed with HOLD, all statistical 
parameters for the samples can be recalled. 

Max and Min: Displays maximum and mini- 
mum values of selected sample size 

Mean and Std Dev.: Displays calculated 
arithmetic mean and standard deviation of se- 
lected sample size 

Sample Size: 1 to 2 * 10® samples 

Mathematics 

Mathematics may be applied to all Measuring 
Functions, Volt A max/min is converted to Volt 
A p-p measuring function before mathematics 
is applied- 

Functions: (K*X+L)/M or (K/X-r-L)/M, where 
X is current reading and K, L and M are se- 
lectable constants 

K, L, M Constants: Set via keyboard, as fro- 
zen reference value from display (Xo) or as 
value from preceding measurement (Xn-i) 
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Other Functions 

Measuring-Time: Single cycle, 800 ns, 1.6, 
3,2, 6,4, 12,8 MS, and 50 ms to 20s {or to 
400s for some functions). The effective meas- 
uring time can be extended through multiple 
average measurements, using the Statistics 
function. The short measuring times 0,8 to 
12,8 ms are only applicable to frequency and 
period measurements. 

Hold: Freezes measuring result until a new 
measurement is initiated via Restart 

Check: Applies 10-MHz Timebase Fre- 
quency to the measuring logic 

Settings: 20 complete instrument settings 
can be saved and recalled from internal non- 
volatile memory. 10 memory positions can be 
user protected 

Auxiliary Menu: Gives access to additional 
functions 

Display: 10-digits LCD with high-luminance 
backlight. 2 more digits made visible via the 
use of mathematics. Insignificant digits can 
be blanked 



Other Functions 

Measuring Time: Single cycle, 80, 160, 320, 
640, 1 280 ns, and 20 ms to 20s (or to 400s 
tor some functions). The effective measuring 
time can be extended through muillple aver- 
age measurements, using the Statistics func- 
tion. The short measuring times 80 to 
1280 ns are only applicable to frequency and 
period measurements. 

Hold: Freezes measuring result, until a new 
measurement is Initiated via Restart 

Check: Applies 100-MHz Timebase Fre- 
quency to the measuring logic 

Settings: 20 complete instrument settings 
can be saved and recalled from internal non- 
volatile memory, 10 memory positions can be 
user protected 

Auxiliary Menu: Gives access to additional 
functions 

Display: 10-digils LCD with high-iuminance 
backlight, 2 more digits made visible via the 
use of mathematics, insignificant digits can 
be blanked 
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Measurement 

Uncertainties 

Time Interval, Pulse Width 
and Rise and Fall Time 

Total Uncertainty: 

Total Random Uncertainty rms: 

v{250 ps)^+{Start Trigger Erroi)^+{Stop TriggerErrot)^ 

In 

{or minimum 100 ps) 

Total Systematic Uncertainty: 

± Trigger Level Timing Error 
± 1 ns SystematiiError 
± Time Base Error Time Interval or 
Puise Width or Rise and Fall Time 

LSD Displayed: 

500 p s 
\W 

Frequency and Period 

Total Uncertainty: 

Total Random Uncertainty rms: 

I 

V(250 psf+ 2 * (Stan Trigger Erroh^ 
MeasuringTime * 

* Frequencyor Period 

Total Systematic Uncertainty: 

± Time Base Error'’ Frequency or Period 

LSD Displayed: 

5 00 ps Frequency or Period 
Measuring Time 



Measurement 

Uncertainties 

Time Interval, Pulse Width 
and Rise and Fall Time 

Total Uncertainty; 

Total Random Uncertainty rms: 

^{QE)^+(Start Trigger Erroi)^+(Stop Trigger Erroi)^ 

{or minimum 1 ps) 

Total Systematic Uncertainty: 

± Trigger Level Timing Error 
± 500 ps Systematic Error 
± Time Base Error* Time Intervalor 
Pulse Width or Rise and Fall Time 

LSD Displayed: 

50 ps 

Frequency and Period 

Total Uncertainty: 

Total Random Uncertainty rms: 

V{Oa^+2 - (Stan Trigger Erron^ 

Measuring Time 
* Frequencyor Period 

Total Systematic Uncertainty: 

± Time Base Error Frequency or Period 

LSD Displayed; 

50 ps ’I’ Frequenoy or Period 
Measuring Time 



QE n Quantization error, see page 11-15 
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Ratio fi/ f2 

Total Uncertainty: 

■Total Random Uncertainty rms 

^iPrescalerl'acio^ ^ + 2 Sian Trig. F.iroroff-i) ^ 
fz * MeasurlngTime 

LSD Displayed: 

Prescaler Factor 
h Measuring Time 

Phase 

Total Uncertainty: 

Total Random Uncertainty rms: 

V(250 ps) ^+( Stan Trig. Error) ^+{StopTrig. Error] ^ 

W' * 

* Frequency » 360^' 

(or minimum 1 00 ps * Frequency 360“ j 

Total Systematic Uncertainty: For sinewave 
signals >100 mV rms, and with trigger levels 
0 V (V pk in volt): 

( Attenuator setting , Attenuator s ettin g '] 
VpkofA ^ VpkofB J 

A tt enuator setting Attenua t or set t ing ) 
VpkofA VpkofB j 

± 1 ns Systematic Error>' Frequency'^' 360" 
LSD Displayed: 0.01” 



Ratio fi/ f2 

Total Uncertainty; 

Total Random Uncertainty rms 

(PrescsterFaciof}^ + 2 Start Trig. Errorol fz)^ 

fz * Measuring Time 

LSD Displayed: 

Prescaler Factor 
fz * Measuring Time 

Phase 

Total Uncertainty: 

Total Random Uncertainty rms: 

"V^f) ^+{StanTrig. Errol) ^+(Stop Trig. Error)^ 

vw * 

* Frequency *- 360” 

(or minimum 1 ps * Frequency* 360" ) 

Total Systematic Uncertainty: For sinewave 
signals with trigger levels OV (V pk in volt): 



AO* ( Atten uato r sett ing Attenuator setting 

VpkofA'" VpkofB 

\ J 



± 500 ps SystematicError * Frequency -* 360” 

LSD Displayed: 0.01 



OE » Ouantizatton error, see page 11-15 
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Duty Factor 

Total Uncertainty: 

Total Random Uncertainty rms: 

~4(250 p$) ^+(S!arl Trig. Enor) ^+{Stop Trig. Errol} * 

Frequency 

(or minimum 100 ps* Frequency) 

Total Systematic Uncertainty: 

± (Trigger Level Timing Error 
+ 1 ns Systematic Error ) * Frequency 

LSD Displayed: 1 ■ 10 ® 

Voltage 

Uncertainty for DC: 

5.1V Range(IX): ± (i% of reading + 30 mV) 

51V Range (10X): ± (2% of reading + 

300 mV) 

Uncertainty for > 10 ns Pulses (per level); 

5.1V Range(1X): ± {1% of reading + 5% of 

V p-p -f- 30 mV) 

51V Range(IOX): ± (2% of reading + 5% of 

V p-p + 300 mV) 

Uncertainty for sinewave (V p-p): 

5.1V range: <50 MHz: ± (6% of V p-p + 30 mV) 
>50 MHz: ±(25% of V p-p + 30m V) 

51V range: <50 MHz; ± (10% of V p-p + 300m V) 



Duty Factor 

Total Uncertainty: 

Total Random Uncertainty rms: 

V(Q£) ^f(Sfart Trig. Error) ^+{Sfop Trig Error) ^ 

7w ' 

* Frequency 

(or minimum 1 ps^' Frequency) 

Total Systematic Uncertainty: 

± (Trigger Level Timing Error 
+ 500 ps Systematic Error)* Frequency 

LSD Displayed: 1 • 10 ® 

Voltage 

Uncertainty for DC: 

5V Range(IX): ± (1% of reading + 4 mV) 

50V Range (10X): ± (2% of reading + 40 mV) 

Uncertainty for > 10 ns Pulses (per level): 

5V Range(1X}: ± (1 % of reading + 5% of V p- 
p -t- 4 mV) 

50V Range(IOX): ± (2% of reading + 5% of 
V p-p + 40 mV) 

Uncertainty for sinewave (V p-p); 

5V range: <30 MHz ± (6% of V p-p -t-4 mV) 
>30 MHz ± (25% of V p-p +4 mV) 

50V range: <30 MHz ± (1 0% of V p-p -+-40mV) 



QE = Quantization error, see page 11-15 
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Definitions of 
Random 

Uncertainty Terms 

Random uncertainty is due to quantization er- 
rors, internal and external noise. TTie random 
uncertainty can be reduced to or 

<100 ps as residua! time uncertainty, by in- 
creasing the measuring time. 



N (Number of samples): 

Frequency <2 kHz: Measuring Time Freq/2. 
Frequency >2 kHz: Measuring Time 1 000 



Definitions of 
Random 

Uncertainty Terms 

Random uncertainty is due to quantization er- 
rors, Internal and external noise. The random 
uncertainty can be reduced to <2.5*10"’^ or 
<1 ps as residua! time uncertainty, by increas- 
ing the measuring time. 

QE (Quantization Errors): 

10=‘C to 40‘C: 50 ps rms 

O'^C to 10' C, 40 C to 50'- C: 75 ps rms 

N (Number of samples): 

Frequency <12 kHz: Meas. Time Freq/2. 
Frequency >12 kHz: Measuring Time * 6 000 



Prescaler Factor: 

Input A, B: 1 

Input C, PM 9621: 256 

Input C, PM 9624: 16 

Input C, PM 9625: 32 

Trigger Error 

Trigger error is an input signal dependent ran- 
dom uncertainty caused by external and/or in- 
ternal noise, thereby resulting in too early or 
too late start- and stop-triggering, Start/Stop 
trigger errors: 

'^Vnoise- input ) ^ -f ( Vnolse-signal) ^ 
Signalslewrate(%) at trigger point 

Vnoise-input: 200 rms typical 

Vnoise-signal: The rms noise of the input sig- 
nal over a 225 MHz bandwidth, 



Prescafer Factor: 

Input A, B: 1 

Input C, PM 9621: 512 

Input C, PM 9624: 32 

Input C, PM 9625: 64 

Trigger Error 

Trigger error is an input signal dependent ran- 
dom uncertainty caused by external and/or in- 
ternal noise, thereby resulting in too early or 
too late start- and stop-triggering, Start/Stop 
trigger errors: 

'{(Vnolse-inputf + (Vnolse -signaf 
Signalslew rate (Vs) at trigger point 

Vnolse-Input: loO m.V rms typical 

Vnoise-signal; The rms noise of the input sig- 
nal over a 300 MHz bandwidth. 
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Definitions of 
Systematic 
Uncertainty Terms 

Systematic uncertainties can be measured 
and compensated for by inserting external de- 
lays or using internal math functions to pro- 
vide nulling, 

Trigger Level Timing Error 

This timing error is due to trigger level setting 
error, input amplifier hysteresis and input sig- 
nal slevif rate, and causes start- and stop- trig- 
ger level timing error. 

Time Interval, Pulse Width, Rise and Fail 
Time, Duty Factor (1X): 

20 mV of set trigger level(V) 

4- — — — — 

Slewrate{%) at start trigger point 
20 mV + 1% of set trigger level {V) 

~f- — ' — — 

Slevi/ rate {%) at stop triggerpoint 

^ 15 mV 

“ I Slew rate {%) at start trigger point 

15 mV 

Slew rate{%) at stoptrigger point j 



1 ns Systematic Error: 

The 1 ns Systematic Error is due to inter- 
channel asymmetry and varies for the selec- 
tion of measuring mode and input trigger set- 
tings. Typical error Is <500 ps, (identical input 
signal, trigger level and slope in Time Interval 
A to B). 



Definitions of 
Systematic 
Uncertainty Terms 

Systematic uncertainties can be measured 
and compensated for by inserting external de- 
lays or using internal math functions to pro- 
vide nuiiing, 

Trigger Level Timing Error 

This timing error is due to trigger level setting 
error, input amplifier hysteresis and input sig- 
nal slew rate, and causes start- and stop- trig- 
ger level timing error. 

Time Interval, Rise and Fall Time (IX): 

4 mV^ l°a of set trigge^eve t { V) 

~ Slew rate > %} at start trigger point 

4 mV+ 1% of set triggeileveH \/) 

^ 

Slew rate ( ^s) at stop trigger point 

Pulse Width, Duty Factor (IX): 

4 A mV+ 1% of set triggeiev el ^V ) 

“ Slew rate ( %) at start trigger point 

4 mV+ 1% ofsettr igge ite velj V) 

Slew rate {%) at stop triggerpoint 

10 mV 

Slew rate ( %) at start trigger point 

Slew rate (%) atstoptriggerpolntl 

500 ps Systematic Error: 

The 500 ps Systematic Error is due to inter- 
channel asymmetry and varies for the seiec- 
tion of measuring mode and input trigger set- 
tings. Typical error is <300 ps, (Identical input 
signal, trigger level and slope In Time Interval 
A to B). 
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Timebase Error: 

See Timebase specifications for frequency de- 
viation due to aging and temperature depend- 
ency, Error due to line voltage fluctuation is 
negiibible. 

Muitipiy the relative time base errors (^) by 

the measurement result to yield the absolute 
error for that measurement. 



LSD Displayed 

Unit value of Least-Significant Digit (LSD) dis- 
played. After calculation, the LSD values are 
rounded to the nearest decade before display 
(for example > 0,5 Hz will be 1 Hz and 
<0.5 Hz will be 0.1 Hz), Measuring times > 1 s 
can give significance in >10 digits. 

The 11th and 12th digits can be displayed by 
subtracting the two most significant digits us- 
ing mathematics. 

Up to 12 digits mantissa is available over the 
GPIB interface. LSD blanking is available to 
reduce displayed resolution. 



Timebase Error: 

See Timebase specifications for frequency de- 
viation due to aging and temperature depend- 
ency, Error due to line voltage fluctuation Is 
negiibible. 

Multiply the relative time base errors (-“■■) by 

the measurement result to yield the absolute 
error for that measurement. 



LSD Displayed 

Unit value of Least-Significant Digit (LSD) dis- 
played. After calculation, the indicated LSD 
values are rounded to the nearest decade be- 
fore display (for example >0.5 Hz will be 1 Hz 
and 0.5 Hz will be 0.1 Hz). Measuring times 
>0.1s can give significance in >10 digits. 

The 11th and I2th digits can be displayed by 
subtracting the two most significant digits us- 
ing mathematics. 

Up to 12 digits mantissa is available over the 
GPIB interface, LSD blanking is available to 
reduce displayed resolution. 
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General 

Specifications 

Environmental Data 

M!L-T-28000E for Type III, Class 3, Style D. 
Temperature; 

Operating: 0‘'C to +55“C 

Fan option PM 9628 Is required when; 

— Ambient temperature >50®C or 

— Internal rack temperature >45“C; while 
mounted with no free air convection 
space and when oven oscillator PM 9690 
or PM 9691 is installed 

Storage: -40' C to -fTO'^C 
Humidity: 95% RH, 0°C to 30''C 

Altitude: 

Operating: Up to 4600m (15 000 ft) 

Non-operating: Up to 12 OOOm (40 000 ft) 

Vibration: 3G at 55 Hz per MIL-T-28800D 

Shock: Half-sine 40G per MIL-T-28800D, 
Bench handling. Shipping container. 

Reliability: MTBF 30 000 h (calculated) 

Safety: EN 61010, 

CAN/CSA-C22.2 No. 1010,1-92 

EMC: EN 55011 Group 1 Class B, 

EN 50082-1 , FCC Part 1 5J Class A 

Power Requirements 

90 V rms to 265 V rms, 45 to 440 Hz, SOW 



PM6681 



General 
Specifications 

Environmental Data 

MIL-T-28000E for Type ill, Class 3, Style D, 
Temperature: 

Operating: 0"C to +50*C 
Equipped with fan as standard 



Storage: -40X to +70X 
Humidity: 95% RH, OX to 30'C 

Altitude: 

Operating: Up to 4600m (15 OOO ft) 

Non-operating: Up to 12 OOOm (40 000 ft) 

Vibration: 3G at 55 Hz per MIL-T-28800D 

Shock: Half-sine 40G per MIL-T-28800D. 
Bench handling. Shipping container. 

Reliability: MTBF 30 000 h (calculated) 

Safety: EN 61010, 

CANXSA-C22.2 No, 1010.1-92 

EMC: EN 55011 Group 1 Class B, 

EN 50082-1, FCC Part 15J Class A 

Power Requirements 

90V rms to 265V rms, 45 Hz to 440 Hz, 35W 
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Dimensions and Weight 


Dimensions and Weight 


Width: 315 mm {12.4 in), 


Width: 315 mm (12,4 in), 


Height: 86 mm (3,4 in), 


Height: 86 mm (3.4 in), 


Depth: 395 mm (15.6 in) 


Depth; 395 mm (15.6 in) 


Weight: Net 3.7 kg (8 lb): Shipping 7 kg 
;(15 lb). 


Weight: Net 4 kg (8.5 ib), Shipping 7 kg 
(15 Ib) 


GPIB Interface 


GPIB Interface 


(Option PM 9626) 




Programmable Functions: All front panel 
accessible functions including AUX MENU 


Programmable Functions: All front panel 

accessible functions including AUX MENU | 


Compatibility: IEEE 488.2-1987, SCPi 1991,0 


Compatibility: IEEE 488,2-1987, SCPi 1991 ,0 ; 


Interface Functions: SHI, AHI, T6, L4, 
SRI, RL1, DC1, DTI, E2 


Interface Functions: SHI, AHI, T6, L4, 
SRI, RL1, DC1, DTI, E2 




Time Stamping: 125 ns resolution 


Measurement Rate *: 


Measurement Rate**: 


Measure/Store Internally: 


Measure/Store Internally: 


Up to 2k readings/s (250 ps resolution) 


Up to 8k readings/s (50 ps resolution) 
Up to 20k readings/s (80 ns resolution) 




Continuous Single-Period: Up to 40k read- 
ings/s (200 ns resolution) 


Internal Memory Size: Up to 2600 readings 


Internal Memory Size: Up to 6100 readings I 


Trigger/Measure/Transfer: Up to 125 readings/s 


Trigger/Measure/Transfer: Up to 275 readings/s i 


Program /Measure/Transfer: Up to 30 read- 
ings/s 


Program /Measure/Transfer: Up to 150 read- 
ings/s 


Data Output Format: ASCII, IEEE double 
precision floating point 


Data Output Format: ASCII, IEEE double 
precision floating point 


Timeout: 1 00 ms to 25,5s in 1 00 ms steps, 

. or off 

Depending on measurement function and in- 
ternal data format. 


Timeout: 64 ms to 400s in 64 ms steps or off 

** Depending on measurement function and in- 
ternal data format. 


I 

1 
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TimeView 

(Option PM 9629) 

TimeView is an optional software package 
that performs time & frequency analysis on 
an IBM PC/AT or compatible with VGA/EQA 
monitor, 

Data Capture Modes; 

- Free-Running Measurements 

— Repetitive Sampling 



Sample Size: Up to 2048 

Measurement Rate in Free Running 
Measurement: 

Frequency, Period, Ratio: Up to 2k readings/s 

Time Interval, Rise/Fall Time, Pulse Width: 

Up to 1300 readings/s if sample size <764 
Up to 500 readings/s if sample size 764-2048 

Phase, Duty Factor: Up to 200 readings/s 



Measurement Rate in Repetitive Sampling: 

Up to 10 MHz 

Data Analysis Features: 

— Time Variation Graph (measurement data 
vs time) 

— Smoothing in Time Variation Graph 

— Distribution Histogram with statistics pa- 
rameters; max,, min,, mean, standard de- 
viation and root Allan variance 

— FFT Graph 

— Cursor Zoom and Cursor measurements 
in ail graphs 



TimeView 



TimeView is a software package that per- 
forms time & frequency analysis on an IBM 
PC/AT or compatible with VGA/EGA monitor. 

Data Capture Modes; 

— Free-Running Measurements, high resolU' 
tion (50 ps) or high speed low resolution 
(200 ns) 

— Repetitive Sampling 

— \A/aveform Data 

Sample Size: Up to 6143 

Measurement Rate in Free Running 
Measurement: 

Frequency, Period, Ratio: Up to 8k readings/s 

Time Interval, Rise/Fall Time, Pulse Width: 

Up to 5k readings/s 



Phase. Duty Factor: Up to 500 readings/s 

Measurement Rate In Continuous 

Single-Period; Up to 40k readings/s, (200 ns 

resolution) 

Measurement Rate in Repetitive Sampling: 

Up to 10 MHz 

Data Analysis Features: 

- Time Variation Graph (measurement data 
vs time) 

- Smoothing in Time Variation Graph 

- Distribution Histogram with statistics pa- 
rameters; max,, min,, mean, standard de- 
viation and root Allan variance 

- FFT Graph 

- Cursor Zoom and Cursor measurements 
In all graphs 
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Options common for both 
PM 6680B and PM 6681 

Timebase Options 



Stability against 


Model Options 


PM668_/_1_ 


PM668J_.2^ 


PM668_/_4_ 


PM668_/._5... 


Standard 


PM9678B, 

TCXO 


PM 9690, 
Oven 


PM9691, 

Oven 


Aging: /24,h 

after 48 hours of continuous 
operation 


n.a. 


n.a. 


< 1 M 0"® 


< 5 ^ 10"^° 


Aging: /month 


< 5 10"'’ 


<1*10”^ 


A 

ro 

o 


< 1 1 0”® 


Aging: /year 


< 5 M 0"® 


< 5 10"^ 


<1*10"^ 


< 7.5 10"® I 



Timebase oscillator stability.Table 11-1 
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1.3 GHz Input C 

(Option PM 9621) 

Frequency Range: 70 MHz to 1 ,3 GHz 
Prescaler Factor; 256 
Operating Input Voltage Range: 

70 MHz to 900 MHz: 10 mV rms to 12V rms 
900 MHz to 1. 1 GHz: 1 5 mV rms to 12 V rms 

1. 1 GHz to 1.3 GHz: 40 mV rms to 12 V rms 

Amplitude Modulation; 

AM Freq. DC to 100 kHz: Up to 94% depth 

AM Freq. 100 kHz to 6 MHz: Up to 85% 
depth 

Minimum signal must exceed minimum op- 
erating input voltage. 

Impedance: 50i2 nominal, VSWR < 2:1 

Maximum Voltage Without Damage; 

12 V rms, pin-diode protected 

Connector: BNC 

2.7 GHz Input C 

(Option PM 9624} 

Frequency Range: 100 MHz to 2.7 GHz 

Prescaler Factor: 16 

Operating Input Voltage Range: 

100 MHz to 300 MHz 20 mV rms to 
12 V rms 

300 MHz to 2.5 GHz: 1 0 mV rms to 12 V rms 
2.5 GHz to 2.7 GHz: 20 mV rms to 12 V rms 



Amplitude Modulation: As PM 9621 

Impedance, 50Q nominal: 

VSWR < 2:1, 100 MHz to 1.8 GHz 
VSWR < 2,5:1. 1,8 GHz to 2,7 GHz 

Maximum Voltage Without Damage: 

12 V rms, pin-diode protected 

Connector: Type N Femaie 



4.2 GHz Input C 

(Option PM 9625B) 

Frequency Range: 150 MHz to 4,2 GHz 

Prescaler Factor: 32 

Operating Input Voltage Range: 

150 to 300 MHz: 20 mV rms to IV rms 
(-21 to +13 dB) 

0.3 to 2.2 GHz: 10 mV rms to IV rms 
(-27 to +13 dB) 

2.2 to 3.5 GHz: 15 mV rms to IV rms 
(-23,5 to +13 dB) 

3.5 to 4.2 GHz: 25 mV rms to IV rms 
(-19 to +13 dB) 

Amplitude Modulation: As PM 9621 

Impedance: 50Q nominal, AC coupled, 
VSWR <3,0:1 

Maximum Voltage Without Damage: 

12V rms, pin-diode protected 

Connector: Type N Female 
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4.5 GHz Input C 

(Option PM 9625} 

Frequency Range; 150 MHz to 4.5 GHz 

Prescaler Factor: 32 

Operating Input Voltage Range: 

150 to 300 MHz: 20 mV rms to 1 V rms 
{-21 to +13 dB) 



0.3 


to 


2.5 


GHz: 


10 mV rms to 1V rms 










{-27 to +13 dB) 


2.5 


to 


3.5 


GHz: 


15 mV rms to IV rms 










(-23,5 to +13 dB) 


3.5 


to 


4.2 


GHz: 


25 mV rms to 1V rms 










(-19 to +13 dB) 


4.2 


to 


4.5 


GHz: 


50 mV rms to IV rms 










{-13 to +13 dB) (Typical) 



Amplitude Modulation: As PM 9621 

impedance: 50Q nominal, AC coupled, 
VSWR <2,5:1 

Maximum Voltage Without Damage: 

12V rms, pin-diode protected 

Connector: Type N Female 
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Ordering 

Information 

Models 

Basic Models 

PM 6680/011 Basic 250 ps / 225 MHz 
Timer/Counter tncl. Standard Timebase, 
5’f‘l0"^/month 

PM 6681/016 Basic 50 ps / 300 MHz 
Tlmer/Counter/Analyzer tncl. Standard Time- 
base S-^'IC^/month, external frequency muiti- 
plier (1 , 2, 5 or 1 0 MHz external reference), 
GPIB interface and Time&Frequency analy- 
sis software 

Input frequency options 

PM666_/4_ 1 ,3 GHz Input C, PM 9621 
PM668_/6_ 2.7 GHz Input C, PM 9624 
PM668_/7_ 4.5 GHz input C, PM 9625 
PM668J8 4.2 GHz Input C, PM 9625B 

Timebase Options 

PM668_/_2_ TCXO Timebase PM 9678B 

PM668_/_4_ Ovenized Timebase PM 9690 

PM668_/_5_ Ovenized Timebase PM 9691 

PM6680/_8_ Standard Timebase plus Ext. 
Reference Frequency Multiplier PM 9697 
{1 or 5 MHz} 

GPIB interface options 

PM6680/__6 GPIB-Interface PM 9626/00 

Options 

PM 9611/80 Rear panel inputs 

PM 9621 1,3 GHzHF-Input 

PM 9622/00 Rack-Mount Kit PM 6680B/6681 



PM 9624 2,7 GHz HF-Input 

PM 9625 4,5 GHz HF-Input 

PM 9625B 4,2 GHz HF-Input 

PM 9626/00 GPIB-Interface incl. Analog Out- ; 
put (included in PM 6681) 

PM 9628 Fan Option (included in PM 6681) 

PM 9629 TimeView time analysis software 
(included in PM 6681) 

PM 9678B TCXO Timebase 

PM 9690 High Stability Oven Oscillator Time- 
base 

PM 9691 Very High Stability Oven Oscillator 
Timebase 

PM 9697 External Reference Frequency Mul- 
tiplier (1 or 5 MHz). Can only be installed to- I 
gether with the standard Timebase, (in- 
cluded in PM 6681) 

Options ordered together with 
PM 6680B/6681 are factory installed. The 
PM 9622 Rack-Mount Kit must be assem- 
bled by the user. Ail options except 
PM 9611/80 can also be retrofitted in the 
fieid- 

Manuals 

4822 872 20027 Getting Started, English 

4822 872 20082 Getting Started, German 

4822 872 20083 Getting Started, French 

4822 872 20079 Operators Manual, English , 

4822 872 20081 Programming Manual, 

English 

4822 872 25011 Service Manual PM 6680B, ' 
English 

4822 872 25014 Service Manual PM 6681 , . 

English 
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Appendix 1 , Error 
Messages 

If the counter detects an internal error or 
an invalid setting, it shows an error mes- 
sage on the display, This appendix lists 
all possible error messages. 

If a GPIB is installed in the counter, GPIB 
error messages can be displayed in addi- 
tion to the messages shown below. 

When a GPIB error is placed in the GPIB 
error queue, the display shows an error 
code number which is explained in Chap- 
ter 7 of the PM6680B/6681 Programming 
Manual. This error message is removed the 
next time the counter uses the display for a 
message or a measuring result. 

Messages due to False 
Settings: 

Err. f^tt IG 

Error Attenuator should be in 10X posi- 
tion; The trigger level input range is lim- 
ited between -5.1 and V if attenuator 
is in 1 X position. This means that with the 
attenuator set to IX, entering 10V will 
give Error Att 10. 

Err, Chfln 

Error Channel; An illegal channel entry 
for the measurement function in Auxiliary 
Codes Menu 

Err. FHIL 

Error Failure: The internal instrument 
setting is not valid, 

Err. no 

Error No Save; An attempt to recall a 
memory that has never been saved 



I Err. DFiO 

I Error Overflow: A math operation in 
I the counter caused an overflow error, 

i Err. PrESC 

Error Prescaler: An attempt to use the 
prescaler functions without a prescaler. 

Err. rRG3E 

Error Range: An attempt to enter a 
value above the maximum or below the 
minimum limit was made. 

Err, ilFLu 

Underflow: A math operation in the 
counter caused an underflow error. 

nO bLl5 

No Bus; No GPIB interface is installed. 
nS detfl 

No data; An attempt to read statistics 
data is made before data is captured. 

nS PrESc 

No Prescaler: No Prescater is installed, 
no 5 '§nRl 

No signal: Displayed when measure- 
ment is interrupted by a timeout. Disable 
Timeout (in Auxiliary Menu) or set a 
longer time. 

Err. Prat 

Error Protect: An attempt to make a 
save in a protected memory position. 

nci n 
urtu 

I Overflow: The measurement has been 
: abandoned due to an overflow condition. 
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Messages due to Severe 
Errors: 

Err. RS}[ 

Error ASIC: Displayed when this is a 
Measuring Logic Circuits failure. 

E. rff tedB 

Error RAM XXXXh; Displayed when 
there is a RAM test failure. XXXXh is the 
hexadecimal address where failure is de- 
tected first. 

Brr. rO 

Error ROM: Displayed when ROM test 
failure. 

Err. LjPrnC 

Error Microprocessor: Displayed 
when an error is detected in the micro- 
processors internal RAM, timers, or I/O 
port. 

ECRi. LEIStE 

Calibration data lost: Press any key to 
get default calibration constants. No bus 
command can be used to bypass this 
message, you must use the front panel. 

Probable cause for this message is that 
the internal backup battery is discharged. 



Contact Fluke Service center for recalibra- 
tion. 

■ Power on self test error 
numbers in PM6681 

Contact Fluke Service center for repair. 



Processor ram error 100 

Processor timer error 200 

Prom checksum error 300 

Display driver error 40x 

Ram error 60x 

Asic error 7xx 

Asic measurement failed to stop 700 
Asic hotdoff meas: word2>0 701 

Asic holdoff meas: wordi bad 702 
Asic meas failed to stop (min t) 703 

Asic x and y chains not same 704 

Asic ipol not ready after init 710 

Asic ipol not fin (single per) 71 1 

Asic ipol not fin (min meas t) 712 

Asic ipol value out of bounds 713 

Asic 502 register did not clear 720 

Asic 502 start w/o trig 721 

Asic 502 bad holdoff meas 722 

Asic 504 register did not clear 740 



Asic 504 bad measurement count 741 
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using 7-9 

Aperture 

SEE Measuring time 

Applications 8-2 

Arming 8-19,8-24 

delay 5-4, 7-8 

description 5-9 

examples 5-14 - 5-28 

indication 2-10 

Input (E) 2-5 

manually 5-9 

setup time 5-13 

specification 11-9 

start 7-8 

stop 7-8 

sync, delay 5-11 

Arming delay mode 8-20 

Arming input 8-20 

Arming slope 8-20 

Attenuation 2-4,8-18 

Attenuator 

used to reduce noise 3-9 



Auto 8-9,8-18 

timeout 4-11 

Auto Low 3-3 

Auto once 3-4 

Auto Scale 8-12 

Auto trigger 3-9,4-16,6-5 

Converting Auto levels to Manual . . 3-4 

High-speed voltage mode 7-14 

how to use 3-9 

on only one input 7-15 

time to determine levels 3-3 

Auto-calibration 7-14 

Aux 

annunciator 7-2 

codes 7-12 

indication 2-10 

menu description 7-2-7-16 

Sample size for statistics 6-5 

Average 6-2 

mode 7-14 

Averaging 4-12,6-2,8-17 

B 

Bac kup copy 8-3 

"jj piacement of backup 1 0-4 

safety when handling 1-7 

Bin size 8-29 

Bin unit 8-29 

Bins 8-28 

Blank digits 5-5,7-7 

Block Delay Time 8-23 

Burst 

Frequency (CW) 4-5, 7-5 

indication 2-10 



\/ 



A-B 




Index 



PRF 4-7 

Bursts 8-26 

c 

Calibration 10-2-10-3 

intervals 10-2 

Capture 8-23 - 8-27 

Capture Free-running measure- 
ment 8-15 

Capture Free-running menu . . , 8-15,8-23 
Capture Repetitive sampling data ... 8-15 
Capture Repetitive sampiing data 

menu 8-15 

Capture Repetitive sampling menu . . 8-25 

Carrier frequency 8-30 

Carrier wave frequency AM 4-10 

Carrier wave frequency FM 4-8 

Caution statements 1-7 

CEC interface 8-5 

Change the exponent 8-9 

Channel 
SEE Input 

Channel B measurements 8-16 

Common via A 8-19 

Confidence Limits 6-7 

CONFIG. SYS 8-5 

Configuration file 8-4 

Configuring TimeView 8-6 - 8-7 

Constants 6-3 

Cooling 1-11 

Count error, +-1 cycle 4-11 

Counter Setting menu 8-15 - 8-16 

Counting 

reciprocal 4-11 

Coupling 8-18 

Crystal oscillators 

calibration 10-2 

Cursor data area 8-8 - 8-9 

Cursor movements 8-9-8-10 

Cursors 8-31 

CW 

AM 4-10 

burst 7-5 



D 



DATA ENTRY keys 2-3 

Datafiles 8-37 

Data range 8-28 

DC coupling 3-6 

Default counter setting 8-22 

Delay 

arming sync 5-11; 

Delayed timebase 5-4 

Detecting modulation 8-30 

Digit blanking 5-5-5-12,7-7 

Digital Low-pass Filter 3-6 

Dimensions 11-19 

Display 

hold key 2-7 

offset with MATH 5-5 

Display hold 5-3, 5-9 

Display time 5-2, 5-6 

Distortion 3-10 

Distribution histogram 8-28 

Documentation 8-2 

DOS 5 8-6 

DOS Shell 8-39 

Dot matrix printers 8-7 

Drift 6-6,8-28 

SEE ALSO Long time instability 

Drift measurements 5-26 - - 

Duty cycle 
SEE Duty factor 
Duty Factor 

uncertainty 11-14 



E 



Earthing 
SEE Grounding 

EMM386 8-6; 

End of a measurement 5-6 

END-key 8-9 

Erroneous counts 3-9 

Error 

Messages 12-2 

ErrorASIC 12-2 

Error Failure 12 - 2 ; 

Error NO TRIG 4-12' 

Error Prescaler 12-2 

Error Protect 12-2 
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VI 



Index 



•Error RAM XXXXh 12-3 

Error Range 12-2 

Error ROM 12-3 

Event count 8-20 

Event counting mode 7-14 

Examples 

arming 5-14-5-28 

Exit 8-39 

Expanded Memory manager 8-6 

Exponent 

indication 2-9 

setting 2-3 

EXT ARM 

SEE External Arming 
Ext Ref 

:■ key 2-4 

External arming 8-19 

Input test 9-13 

External gate 5-9 

External Reference 

Checking 9-13 

F 

FI 8-14 

Fall-time 

uncertainty 11-12 

Fan 

replacement 10-4 

Fast Fourier transfotm 8-30-8-35 

Fast variations in the signal 8-17 

Features 8-2 

FFT 8-15 

FFT menu 8-15 

FFT menu 8-30 

FFT size 8-31 

Fields containing strings 8-9 

File format 8-37 

Filter 8-18 

analog 3-5 

digital 3-5 

Filter on/off 2-4 

Finding Modulations 8-17 

Firmware release 
SEE Program version 
Fixed 

timeout 4-11 

Fixed triggerlevels 3-4 



FM signals 4-8 

FM-modulated signals 8-28 

Fold-down Support 1-12 

Formula 11-10 

Free-running 8-34 

measurements 5-6,5-26 

Free-running measurement 8-23 

Freeze display 2-7 

Freezing the display 
SEE Display hold 

Frequency 4-3-4-13 

burst 7-5 

Range test 9-7 

ratio 4-4 

uncertainty 11-12 

Frequency deviation 8-30 

Frequency Range 11-5 

Frequency versus time 
SEE Profiling 

Function 2-3 

period 4-4 

ratio 4-4 

selection 2-3 

Functions hidden 
SEE Aux menu 

Fuse 1-10 

G 

Gate 

indicator 2-7, 5-3 

output specification 11-8 

Gate Open 

Checking 9-12 

Gated voitage measurements. , 4-29,7-14 

Go-detector 5-25 

GPIB 

reading the address 7-5 

GPIB controller Timeout 8-6 

GPIB interface card 

Installation 8-5 

GPIB.COM 8-5 

Graph area 8-8 - 8-9 

Graph cursors . : 8-9 

Comment 8-11,8-15 

Gray text 8-9 

Grounding 1-10 



F- G 



VII 




Handle 


. . 1-12 


Hang-up 


, . . 8-6 


Hardcopy 


. . 8-39 


Hardware installation 


. , , 8-5 


Harmonic distortion 


. . 3-10 


Help 


. . 8-15 


Help 


. . 8-14 


HF input 




Checking 


. . 9-16 


Hidden functions 




SEE Aux menu 




Hiding digits 




SEE Digit blanking 




High measuring speed 


... 5-7 


Histogram 


. , 8-28 


Histogram and Statistics 


. , 8-15 


Histogram and Statistics menu. . . 


. . 8-15 


Hold display 


... 2-7 


Hold Off 


. . 8-21 


key 


... 2-3 


specification 


. . 11-9 


used as filter 


... 3-5 


Hold-Off 




Checking 


. . 9-16 


HOME-key 


... 8-9 



HP Laserjet 8-7 

Hysteresis 3-8,4-16 

Hysteresis Window 11-5 



IBCONF 


8-5 


Identification 


1-9 


Impedance 


2-4,8-18 


indication 


2-9 


Increment setup 


8-25 


input 

selection 


4-3 


Input A 


8-18 


connector 


2-7 


keys 


2-2 


specification 


11-5 


Inputs 


8-18 


connector 


2-7 


delay line 


4-22 


specification 


11-5 



Input C 
connector . . 
specification 
Input channel 



select via Aux-codes . . . 


7-12 


Input E 


( 


specification 


11-7 


Input Impedance 


2-4 


Instability 


6-6 


Installation 


8-3 -8-4 i 


Interface 


8-6 ! 


Interference 


3-7 I 


Internal Reference output 


I 


Checking 


9-12' 


Interpolators 




on/off 


7-14 


interrupt 


8-5 


10 address 


8-5 


J 


{ 


Jitter. 


. 6-6-6-7.8-28 


Jitter measurements 


8-23 



Keyboard 
Test . . . 



Laser printers 

Laserjet 


8-7 

8-7 


Lithium battery 
SEE battery 

Local 


2-2 


Long time instability 


6-6 


Low-pass Filter 


8-18,8-21 


digital 


3-5 



Maintenance 

backup battery 10-4. 

fan 10-4''. 

Mantissa 2-9 

Manual 

arming 5-9; 



H-M 



VIII 





Index 



Manual scale 8-12 

Manual Totalizing 8-16 

Manual trigger levels 3-3 

Mathematics 

and Statistics together 6-6 

constants 6-3 

for display offset 5-5 

function 6-3 

specification 11-10 

Matrix printers 8-7 

Max 11-10 

Statistical 2-8 

Maximum 8-22 

Mean 6-4,8-22,11-10 

Statistical 2-8 

Measurement 

end 5-6 

free-running 5-26 

rate 5-6 

■ start 5-6 

timing 5-6-5-13 

Measurement rate 6-5 

Measurement readout 8-16 

measurement speed 8-17 

Measurement start control 
SEE Start Arming 
Measurement stop control 
SEE Stop Arming 



Measurement uncertainties .. 11-2,11-12 

Measuring function 8-16 

Measuring Functions 7-12 

Checking 9-15 

Measuring Parameters 7-14 

Measuring speed . 4-12,5-7,6-5,8-17,8-24 

Measuring time 2-7,5-6,8-17 

influence by prescaling 4-12 

setting 5-2 

specification 11-11 

Memory 

specifications 11-11 

Menu 2-3 

with more functions 7-2-7-16 

Menu Bar 8-8 - 8-9 

Menu Tree 8-11 

Min 11-10 

Statistical 2-8 

Minimum 8-22 

Minimum number of samples 8-17 

Modulating frequency 8-30 



Modulating frequency AM 4-10 

Modulation cycles 8-28 

Modulation detection 8-30 

Modulations 8-17 

Moving average 8-36 

Moving the cursors 8-9 

Multiple block 8-23 



N 

National/Philips interface card 

No Bus 

No data 

No Prescaler 

No Save 

No signal 

No trig 

display message 

Noise 

suppression filter 

Nulling 

Number of average 

Number of bins 

Numerical input fields 

o 



Orientation 1-11 

Oscillators 

calibration 10-2 

Output G 

specification 11-8 

Output H 

specification 11-8 

Overdrive 4-16 

Overflow 5-5,12-2 

Overshoot 8-18 



8-5 

12-2 

12-2 

12-2 

12-2 

12-2 

4-12 

3-7 

3-5 

6-2 

8-36 

8-28 

8-9 



P 

Packing list , . 

Period 

specification 
uncertainty . 

Phase 

inaccuracies 

ranges 

uncertainty . 



1-9 

4-4 

.... 11-3 
... 11-12 
4-20 - 4-27 
.... 4-23 

4-22 

11-2,11-13 



N-P 



IX 




PM 9624 

Checking 9-17 

PM 9625 

Checking 9-17 

PM 9678B 

Checking 9-10 

PM 9690 

Checking 9-10 

PM 9691 

Checking 9-10 

PM9622 

installation 1-12 

Pop up Windows 8-9 

Pop Up Windows 8-9 

Power-On Test 9-3 

Preparing a measurement 8-16 

Prescaiing 

effect of 4-12 

Preset 

key 2-2 

Primary channel 7-12 

Print 8-39 - 8-40 

Print setting data 8-7 

Print the current graph 8-15 

Printer 8-7 

Printer settings 8-39 

Probe Comp View 

Output test 9-14 

Probe compensation 

output specification 11-8 

using 2-13-2-14 

Processing a measuring result 6-2 

Profiling 5-14,5-26 

transient 5-27 

VCO step response 5-27 

Program version 7-6 

Proprinter 8-7 

Pull-down Menu 8-8 

Pulse period 4-4 

Pulse rounding 4-16 

Pulse Width 

description 4-15 

minimum 11-5 

specification 11-3 

uncertainty 11-12 



ndex 



Q 



QEMM 8-6 

Quick reference summary 8-11 

R 

Rack mount adapter 

installation 1-12 

Random Uncertainty 11-15,11-21 

Rate of measurement 5-6 

Ratio 

function 4 - 4 . 

specification 11-3 

uncertainty 11-2,11-12-11-13 

Recalibration 

intervals 10-2 

Recalling front panel settings 2-3 

Reciprocal counting 4-11 

Ref. osciilator 8-22 

Reference 

output specification 11-8 

Reference in 

SEE External Reference input ■ 

Reference Oscillators 

Checking 9-10 

Reinitiate GPiB 8-7; 

Reinstalling the Cover 1-ld 

Repetitive sampling 8-35 

Repetitive sampling data 8-25 

Required Test Equipment ; 

Performance Check 9-2 

Reset 

totalizing 4-17 

Resolution 8-17 

Checking 9-11 

Retrieve 8-37 

Rise/fal! time 4-15. 

Auto trigger levels 3-3 

uncertainty 11-12 

RMS-jitter read-out 8-28, 

Root Allan Variance 8-28 

s 

r 

Sample frequency 8-34'. 

Sample size 8-22 

statistics 7-7 . 



Q-S 



X 




Index 



time Interval average 6-2, 7-6 

Sample-hold 4-11 

Save 8-37 

Saving front panel settings 2-3 

'Scale 8-15 

Scale 8-12 

Screen 8-7 

Scroll lock 8-10 

Secondary channel 7-12 

Select functions 8-9 

Select menus 8-9 

Self-test 7-7,9-3-9-4 

Sensitivity 4-16,11-5 

Checking 9-7 

SET A and SETS 3-3 

Setting files 8-37 

Setting up the timer/counter . . 8-1 6 - 8-22 
Setup time 

for arming 5-13 

Shortterm jitter 8-28 

Shortcut keys 8-15 

Signal readout 8-18 

Single 4-12,5-6,6-2,8-17 

Single block 8-23 

Single-shot phenomena 5-9 

Slope 2-4,8-18 

. on E input 7-14 

Smooth the Measurement data 8-15 

Smoothing menu 8-15,8-36 

Speed 5-7,8-17 

arming 5-13 

of auto trigger 3-3 

of measurement 4-12 

Split auto 7-15 

Stand-by 2-2 

Standard deviation 6-4,8-22 

Statistical 2-8 

Standard Oscillator 

Checking 9-10 

Start 

arming 5-3, 5-9, 7-8 

manual totalizing 2-6 

of a measurement 5-6 - 5-7 

totalizing 4-17 

startup options 8-4 

Statistics 6-4 - 6-8,8-21 ,8-28 - 8-29 

and Mathematics together 6-6 

sample size 7-7 

specification 11-10 



Statistics menu 8-28 

StdDev 11-10 

Stop 

arming 5-3, 5-9, 7-8 

manual totalizing 2-6 

of measurement 5-7 

totalizing 4-17 

Store a setting 2-3 

Supply voltage 

setting 1-10 

Support 

fold-down 1-12 

Swap A-B 2-4 

Synchronization of a measurement . 4-1 1 

Synchronize the measurement 8-19 

Syncronization delay 

arming 5-11 

Systematic Error 11-16 

Systematic errors 

in Phase measurements 4-24 

T 

T-piece-connection 8-19 

Test programs 
SEE Self test 
Time 

set the measuring 5-2 

period 4-4 

to set up arming 5-13 

Time between measurements 8-17 

Time Delay 11-9 

Time interval 4-14 - 4-16 

sample size for average 6-2, 7-6 

specification 11-3 

uncertainty 11-12 

Time jitter 8-26 

Timeout 11-19 

Timescale 8-25 

Time step 8-25 

Time-out 8-7 

Timebase 

calibration 10-2 

Timebase Error 11-17 

Timebase reference 8-22 

Timeout 8-6 

auto 4-11 

fixed 4-11 



r- T 



XI 




manual 4-11 

set 7-6 

TiMEViEW.CFG 8-4 

Title Bar 8-9 

Totalize 4-17-4-19 

A gated by B accumulated during a 

preset time 4-19 

A started/stopped by B single 4-19 

A-B Manual 4-17 

TOTaiize A gated by B single 4-19 

Totalized Timed 8-16 

Totalizing 

reset 4-17 

start 4-17 

stop 4-17 

Touch-hold 
SEE Sample-hold 

Transient profiling 5-27 

Trigger Controls 

Checking 9-9 

Trigger error 3-9 

Trigger Hold Off 11-9 

Trigger Hoid Off 3-5 

Trigger hysteresis 3-8 

Trigger indicators 

Checking 9-9 

function 3-4 

Trigger level 8-18 

Auto 3-3, 3-5 - 3-6 

Converting Auto to Manual 3-4 

howto use 3-9 

Manual 3-3 

output 2-12 

output specification 11-8 

range 3-4 

setting speed 3-3 

Trigger Level 

Output test 9-14 

Trigger Settings 3-4,7-15 

u 

Underflow 12-2 

V 

Variable hysteresis 3-4, 7-5 

auto trigger levels 3-4 



specifications 


11-6 


VCO 


8-25, 


step response profiling 


5-27 


Verify input impedance 


8-18 


View 


8-11 


View Active Captured data . , . 


8-15' 


View analyzed data 


8-1 V 


View captured data 


8-11 


View Distribution (Statistics) . . 


8-15. 


View FFT 


8-15: 


View Smoothing 


8-15 


VMAX/VMIN 




Checking 


9 - 7 / 


Volt max/min 


8-16. 


Checking 


9-7 


Voltage 




Check 


9-7 


function 


4-28 


gated measurements 


7-14 


high speed mode 


7-14 


specification 


, 11-2,11-5 


Voltage, supply 


1-10 


w 




Warm-up Time 


. . . . 11-18 


Warning statements 


1-7 


Windows 


8-e, 



X 



XMAX 6-4 

X MIN 6-4 

X-scale 8-12 

XO . . 2-8, 6-4 

Xn-1 6-3 

Y 

Y-axis 8-26 

Y-scale 8-35 



z 

Zoom In 8-15,8-28; 

Zoom in 8-12 

Zoom Out 8-15 
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Service Centers 
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Argentina 
Coasin S.A. 

Service Center 
VIrrey del Pino 4071 
1430 Capital Federal 
Buenos Aires 
Phone: +54-1-552-5248 
Fax: +54-1-555-3321 

Viditec S.A, 

Service Center 
Lacarra 234 
Buenos Aires CP 1407 
Phone: +54-1-fi36-1199 
Fax: +54-1-636*2185 

Australia 

Philips Scientific & Industrial, 

Pty„ Ltd. 

Service Center 
Block F. Centrecourt 
34 Waterloo Road 
North Byde. N.S.W, 2113 
Phone: +61-2-888-0423 
Fax: +61-2-888-0440 

Philips Scientific & industrial, 

Pty,, Ltd. 

Service Center 

745 Springvale Road 

Mulgrave 

Victoria 3170 

Phone: +61-3-574-3666 

Fax: +61-3-574-3636 

Austria 

Fluke Vertriebsges GmbH 
General Management 
SudrandstraBe 7 
P.O. Box 10 
A 1232 Wien 
Phone: +43-1-61410-30 
Fax: +43-1-61410-10 

Belgium 

N.V. Fluke Belgium S.A. 

Sales & Service Department 
Langeveldpark - Unit 5 & 7 
P. Basteieusstraat 2-4-6 
1600 St. Pieters-Leeuw 
Phone: +32-2-331-2777[Ext218] 
Fax: +32-2-331-1489 

Bolivia 

Coasin Bolivia S.R.L. 

Castlla 7295 
La Paz 

Phone: +591-2-340962 
Fax; +591-2-359268 



Brazil 

SIstest 

Av, Ataulfo De Palva 
135 S/1117-Leblon 
22,449-900 - Rio De Janeiro 
R) 

Phone: +55-21-269-5755 
Fax: +55-21-259-5743 

Sigtron Instrumentos E, 
Servicos Ltda 
Rua Alvaro Rodrigues 
269 - Brooklin 
Sao Paulo 
Sp 

Phone: +55-11-240-7359 
Fax: +55-11-533-3749 

Philips Medical Systems, Ltda. 
Service Center 
Av, Interlagos North 
3493 - Campo Grande 
04661-200 Sao Paulo S.P. 
Phone: +55-11-523-4811 
Fax: +55-11-524-4873 

Bulgaria 
Ac Sophllco 

Customer Support Services 
P.O. Box 42 
1309 Sofia 

Phone: +359-2-200785 
Fax: +359-2-220910 

C.S.F.R. 

ELSO 

NA. Berance 2 
16200 Prague 6 
Phone: +42-2-316-4810 
Fax: +42-2-364986 

Canada 

Fluke Electronics Canada, Inc. 
Service Center 

400 Britannia Road East, Unit #l 
Mississauga, Ontario 
L4Z 1X9 

Phone; +1-905-890-7600 
Fax; +1-906-890-6866 

Chile 

Intronica 

Service Center 

Instrumentaclon Electronica 

S.A.C.I 

Guardia Vieja 181 Of. 503 
Casilla 16500 
Santiago 9 

Phone: +56-2-232-3888 



China 

Fluke Service Center 
Service Center 
Room2l1l SciteTowar 
Jianguomenwai Dajie 
Beijing 100004 
Phone: +86-10-512-3436 
Fax: +86-10-512-3437 

Colombia 

Sistemas E Instrumentacion, 
Ltda. 

Service Center 

Carrera 21, No, 39A-21,Of. 101 

Ap.Aereo 29583 

Bogota 

Phone: +57-1-287-5424 
Fax: +57-1-287-2248 

Costa Rica 

Electronic Engineering, S.A. 
Service Center 
Carretera De Circunvalacion 
Sabanilla Av. Novena 
P.O. Box 4300-1000 
San Jose 

Phone: +506-*-253-3759 
Fax: +506-*-225-1286 

Croatia 

Kaitim - Zagreb 
Fluke Sales & Service 
Draga 8 

41425 Sveta Jana 
Phone: +385-41-837115 
Fax: +385-41-837237 

Denmark 

Fluke Danmark A/S 
Customer Support Services 
Ejby industrivej 40 
DK2600Glostrup 
Phone: +45-43-44-1900 
Fax: +45-43-43-9192 

Ecuador 

Proteco Coasin Cia., Ltda. 

Service Center 

Av, 12 de Octubre 2449 y 

Orellana 

P.O. Box 17-03-228-A 
Quito 

Phone: +593-2-230283 
Fax: +593-2-561980 

Egypt 

EEMCO 

9HassanMazherSt. 

P.O. Box 2009 

St. Heliopolis 11361 

Cairo 

Phone; +20-2-4178296 
Fax: +20-2-4178296 
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Service Centers 



Fed. Rep. of Germany 
Fluke Deutschland Gmbh 
Customer Support Services 
Oskar Messter Strafe 18 
85737 Ismaning 
MQnich 

Phone; +49-89-99611-260 
Fax: +49-89-99611-270 

Fluke Deutschland Gmbh 
Customer Support Services 
Melendorfer StraAe 205 
P.0, Box 730 370 
22145 Hamburg 
Phone: +49-40-6797-434 
Fax; +49-40-6797-421 

Finland 

Fluke Finland Oy 
Customer Support Services 
Sinikalliontie 3 
P.O. Box 151 
SF 02631 Espoo 
Phone: +358-0-61525-620 
Fax: +358-0-61525-630 

France 

Fluke France S.A. 

Customer Support Services 

37. rue Voltaire 

B.P 112 

93700 Drancy 

Phone: +331'4896"6310 

Fax: +33-1-4896-6330 

Greece 

Philips S.A. H.llenique 

Fluke Sales & Service Manager 

15. 25th March Street 

P.O. Box 3153 

177 78Tavros Athens 

Phone: +30-1-4894911 

Fax: +30-1-4818594 

Hong Kong 
Schmidt & Co., Ltd, 

Service Center 
1st Floor 
323 Jaffa Road 
Wanchal 

Phone: +852-9-223-5623 
Fax; +852-'-834-1848 

Hungary 
MTA-MMSZ Kft. 

Sen/ice / General Manager 
Etele Ut. 59 - 61 
P.O, Box 58 
H 1502 Budapest 
Phone; +361-186-9589 
Fax: +361-161-1021 



Iceland 
Taeknival Hf 
PO, Box 8294 
Skelfunni 17 
128 Reykjavik 
Phone: +354-1-681665 
Fax: +354-1-680664 

India 

Hindltron Services Pvt., Ltd, 
Service Center 
204-206 Hemkunt Tower 
98 Nehru Place 
New Delhi 110019 
Phone: +91-11-641-3675 
Fax: +91-11-642-9118 

Hindltron Services Pvt., Ltd. 
Service Center 
Emerald House, 5th Floor 
114 Sarojini Devi Road 
Secunderabad 500 003 
Phone: +91-40-844033 
Fax: +91-40-847585 

Hindltron Services Pvt.. Ltd, 
Service Center 
Castle House, 5th Floor 
5/1 A, Hungerford Street 
Calcutta 700 017 
Phone: +91-33-247-9094 
Fax: 

Hinditron Services Pvt., Ltd. 
Service Center 
Hindltron House, 23-B 
Mahal Industrial Estate 
Mahakali Caves Road, Andheri 
East 

Bombay 400 093 
Phone: +91-22-836-4745 
Fax: +91-22-836-4682 

India 

Hindltron Services Pvt,, fnc. 
Service Center 
33/44A 8th Main Road 
Raj Mahal Vilas Extension 
Bangalore 560 080 
Phone: +91-80-334-8266 
Fax: +91-80-334-5022 

Philips India Limited 

Service Center 

Band Box House 

254 Dr. Annie Besant Road 

Bombay 400 025 

Phone: +91-22-493-0311 

Fax: +91-22-495-0498 



Indonesia 

PT, Daeng Brothers 
Service Center 
Philips House 

J/n H.R, Rasuna Said Kav. 3-4 
Jakarta 12950 
Phone; +62-21-520-1122 
Fax: +62-21-520-5189 

Israel 

R.D.T Electronics Engineer, Ltd. 

Service Center 

PO, Box 58013 

Tel Aviv 61580 

Phone: +972-3-645-0745 

Fax: +972-3-647-8908 

Italy 

Fluke Italia S.R.L. 

Customer Support Services 
Viale Delle Industrie, 11 
20090 Vimodrone (Ml) 

Phone: +39-2-268-434-203 
Fax: +39-2-250-1645 

Japan 

Fluke Corporation Japan 
Sen/ice Center 
Sumitomo Higashi Shinbashi 
Bldg. 

1-1-11 Hamamatsucho 
Minato-ku, Tokyo 105 
Phone: +81-3-3434-0188 
Fax: +81-3-3434-0170 

Korea 

II Myoung, Inc. 

Sen/ice Center 
Youngdong P.O. Box 1486 
780-46. Yeogsam-Dong 
Kangnam-Ku 
Seoul 

Phone: +82-2-552-8582-4 
Fax: +82-2-553-0388 

B & P International Co., Ltd. 
Service Center 
Geopyung Town A-303 
203-1 Nonhyun-Dong 
Kangnam-ku 
Seoul 135-010 
Phone: +82-02-546-1457 
Fax; +82-2-546-1458 

Kuwait 

Yusuf A, Alghanim & Sons W.L.L. 
PO. Box 223 Safat 
Alghanim Industries 
Airport Road Shuwaikh 
13003 Kuwait 
Phone: +965-4842988 
[Ext 2079] 

Fax: +965-4847244 
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